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TO 


Sir JOHN PRINGLE, Bart, 


PHYSICIAN TO HER conan | 


Sin 


Have taken the liberty to addrefs 

you upon this occaſion, not ſo much 
that I might pay a compliment to your 
merit, as that I might boaſt of your 
friendſhip : It is impoſſible that I ſhould 
add any thing to your reputation by diſ- 
playing your abilities; but you may add 
greatly to mine, even by detecting my 
miſtakes. Lou have done me the honour 
to approve this little Eſſay, and I am 
ambitious to tell the world, that it -wes 
e much 


„ { DEDICATION. 
much both to your knowledge and your 
kindneſs ; which have concurred to ſug- 

1 geſt many uſeful hints and judicious 
| corrections, that make it more worthy 
of attention, and afford me a public 
opportunity of aſſuring you that I am, 
with the trueſt reſpect and eſteem, 

SIR, 

| Your moſt obedient, 

and moſt obliged 


humble ſervant, 


WILLIAM HEWSON. 
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PRE FACE 


wn E Red of the n 
frame, the preſervation of health, 

and the eure of diſeaſes, are objects of 
too great importance to mankind, for 
the Author of theſe ſheets to doubt, that 
any attempts to promote them, how fmall 
ſoever, ſhould not meet with a candid 
and indulgent reception from the Public. 
An Inquiry into the Properties of the 
Blood, it is preſumed, will be thought, 
in a particular manner, intereſting, ſince 
there is no part of the human body upon 
which more phyfiological reaſoning is 
founded, nor any from which more in- 
ferences are drawn for the cure of diſ- 
eaſes. And, as the inquiry is made by 
experiments upon the blood as near as 
poſſible to the ſtate in which it circulates. 
in the veſſels, it is hoped that the conclu- 


A4 _ fions 


vill PREFACE 


tions made 8 them will ſtand the teſt 
of a candid examination, and lead to fur: | 
ther u and im provements. 


SINCE the publication of the firſt 
Edition, ſome new experiments have 
been made, and a new chapter has been 
added, . which contains a recapitulation 
of the principal facts and concluſions 
that are met with in this Eſſay. Theſe 
additions are between p. 98 and 140. 


Tax Appendix is a vindication of the 
Author's right to the diſcovery of the 
Lymphatic Veſſels, in oppoſition to the 
claim of the learned Dr. Alexander 
Monro, Profeſſor of Anatomy in the 
Vary of nba. | 
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"THE blood, on being taken from 
the veins, firſt coagulates, p. 1. 
— then ſeparates into craſſamentum and 
ſerum, 2.—The coagulation takes place 
even in the animal heat, 3, 4.—and ſo 
does the ſeparation, 5. The craſſamen- 
tum conſiſts of the coagulable lymph and 
red globules, ibid. The coagulable 
lymph and ſerum, how differing, 5, 6. 
— The ſurface of the craſſamentum be- 
coming florid, how explained, 7, 8.— 
Arterial blood, its colour different from 
that of the venous, 9.— This difference 
where taking place, and where loſt, 10. 
Effects of neutral ſalts on the colour 
of the blood, ibid. Their effects in pre- 
venting its coagulation, ' and how ex- 
plained, IT, 12, 13, 14.— Common falt, 

Why 
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why uſed in ſuch large quantities in pre- 
paring blood for culinary purpoſes, 14. 
— Different morbid appearances of the 
coagulable lymph, 15.—The coagulation 
of the lymph out of the body, to what 
owing, 16, 17.—Not owing to reſt, 18. 
nor to cold, 19.—but to air, 20.— 
Coagulates ſlowly by reſt, in the veins, 
21.—Experiments ſhewing this, 22, 23, 
24.—It coagulates at different periods in 
different conſtitutions, and in different 
diſeaſes, 25.— The lymph, how filling 
the ſacs of aneuryſms, 26.—How filling 
the extremities of arteries after amputa- 
tion, 27.—and how forming moles or 
falſe conceptions, ibid. Blood frozen, 
and thawed without. being coagulated, 
28.—Coagulable lymph, by what degree 
of heat fixed, 29, 30, 31.—The ſerum, 
by what degree coagulated, 32.—The 
inflammatory eruſt or ſize not formed 
of the ſerum, but of the coagulable 
lymph, 34, to 38.—Inflammation does 
not increaſe the diſpoſition of the blood 
to coagulate, but leſſens it, 39, to 43. 
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he blood, how coagulating in the 
hearts of dead animals, 44.—inflamma- 
tion does not thicken the blood, but 
thins it, 45, 46.—The ſerum not ſen- 
ſibly attenuated by inflammation, 47.— 
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mation as to dilute the ſerum, 49.— The 
inflammatory cruſt or ſize, how formed, 
50,—lt is not a certain fign of inflamma- 


tion, 51.—The ſize appearing in the firſt 


cup, and not in the laſt, 52, to 56.— 
This explained, by ſhewing that the 


9 properties of the lymph are changed, 


even in the time of bleeding, 56, 57.— 
The time at which the blood coagulates 
in the firſt cup on being compared with 
that in the laſt, a criterion of the change 
produced on the body by blood- letting, 
58; and again, 67, 68.— The partial 
ſize, how explained, 59.— The blood of 
people in health, when coagulating on 
expoſition to air, 40; and again, 60.— 
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the ſize appears, 8 3.—Alſo, that the ſize 
js occaſioned by a "_ action of the 
veſſels, 
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from the coagulable lymph, ibid. Sero- 
ſity, what 136.— The mucilage of the 
ſerum may be inſpiſſated and again dife 
ſolved without coagulating, 137.—in 
which circumſtance it agrees with the 


white of an egg, but differs from the 
coagulable lymph, 138.—Serum by be- 
ing diluted with water, is remarkably al- 
tered and made to approach to the nature 
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coagulated by rennet, 139.— The ſerum 


of the blood is not always tranſparent, 


but ſometimes of the colour of whey, 
- ſometimes has a cream on its ſurface, and 
ſometimes is as white as milk, 141.— 
In theſe laſt caſes only it contains glo- 
bules, and of what ſort, ibid4.—lnftances © 
of milk-like ſerum from authors, 142. 
— Caſes lately communicated, 143, to 
147.— This appearance is not owing to 
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in the blood-veſſels, ſuſpected to be a 


cauſe of plethora, 1 50.— The chyle in 


birds not white, ibid. Fat, a new ſub- 
ſtance formed in the cellular membrane; 


and not a mere depoſition of the oily 


part of the food, 151. The ſuperfluous 


food, why converted into fat, ibid. 
Suet the moſt nutritive of all ſubſtances, 
ibid. The whiteneſs of the ſerum owing 
to an extraordinary re-abſorption of the 


fat, which is a cauſe of want of appetite, 


&c. and not the effect, 152, 153, I54— 
The whiteneſs of the ſerum to be attended 
to in ſome complaints, and why, 1 5 Comm 
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and Chirurgical Lectures, p. 219. 


AN 


AN 


EXPERIMENTAL INQUIRY. 


INTO THE 


PROPERTIES of the BLOOD. 


£1 AP. 


Of the ſeparation of the Serum; the colour 
of the Craſſamentum; and of the cauſes 
of the COAGULATION OF THE BLOOD, 


HE N freſh bload.i 18 e in- 
to a baſon, and ſuffered to reſt, 
in a few minutes it jellies, or coagulates, | f | 
and ſoon after ſeparates into two parts 
diſtinguiſhed by the names of Caſſamen- 
tum and Serum. Theſe two A differ 


2 An experimental Inquiry into 
in their proportions in different conſtitu- 
tions; in a ſtrong perſon, the craſſamen- 
tum is in greater proportion to the ſerum 
than in a weak one; and the fame diffe- 
rence is found to take place in diſeaſes ; 
thence is deduced the general concluſion, 
that the leſs the quantity of /erum is in 
proportion to the craſſamentum, bleed- 
ing, diluting liquors, and a low diet, 
are the more neceſſary; whilſt in ſome 
dropſies, and other diſeaſes where the 
ſerum is in a great, and the craſſamentum 
in a ſmall proportion, bleeding and di- 
luting would be highly improper. As 
it is therefore ſuppoſed uſeful to attend 
to the proportions of theſe parts in many 
diſorders, and even to take indications 
of cure from them, it has been an object 
with thoſe who have made experiments 
on the blood, to determine the circum- 
ſtances on which its more perfect ſepara- 
tion into theſe two parts depends; it 
being obvious, that till this be done, our 
inferences from their proportions will be 
liable to conſiderable fallacies. Two of 
„ the 


the Properties of the Blood. 3 
che lateſt writers on this ſubject agree, 


that if the blood, after being taken from 
a vein, be ſet in a cold place, it will not 
eaſily ſeparate, and that a moderate 


warmth is neceſſary: this is a fact that 
is evinced by daily experience. They 
likewiſe ſay, that the heat ſhould be 
leſs than that of the animal, or than 
98 of Fahrenheit's thermometer; and 
that, if freſh blood be received into a 
cup, and that cup put into water heated 


to 989, it will not ſeparate; nay, they 


even ſay, that it will not coagulate; 
but this, I am perſuaded from experi- 


ments, is ill founded. 


EXPERIMENT I. 
A TIN-VESSEL, containing water, was 


placed upon a lamp, which Kept the 
water in a heat that varied between 100 


and 105 degrees. In this water Was 


placed a phial, containing blood that 
inſtant taken from the arm of a peared | 
„„ in 


5 e 3 
N 2 PE EASE 
: 


* rr 


SD EE I . T OS. — 
© * o - . 
= _ — — — —ñ— —d — — — wt 
OE En 9 a. rn n X 
— wo 2 „ ont | 1 ol ů Os. $22) 14s” ep et a BY 99s — um | a, "I - 5 2 
—_— 2 — n * 8 
* P — — . — ” a 
2 6 wa on 1 — * om — 
4 
4 


+ i Mi experimental Inquiry into 


in health; the phial was previouſly 
warmed, then filled, and corked to ex- 


_ clude air. In the ſame water was placed 


a tea-cup half full of blood, jirft taken 
from the ſame perſon; a third portion 
of the blood was then received from the 
ſame vein into a baſon, and was ſet upon 


a a table, the heat of the atmoſphere being 


at 67% Now, according to their opi- 
nion, the two former ſhould neither have 
coagulated nor ſeparated, when that in 
the baſon began to ſeparate ; but, on the 
contrary, they were all three found to 
coagulate nearly in the ſame time; and 
thoſe in the warm water not only did 
ſeparate as well as the N but even 
ſooner. a 


-4 
” &# * _ 


EXPERIMENT 1, 


THE ſame experiment was repeated on 
the blood of a perſon that laboured under 
the acute rheumatiſm, -whilſt the heat of 
the atmoſphere was no higher than 55% 
and that of the warm Water was 1089 


- © nn | and 
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and the reſult of this experiment was not 
only a confirmation of what was obſerved 
in the firſt, but it even ſhewed, that 
this degree of heat was fo far from leſſen- 
ing, that it increaſed the diſpoſition to 
coagulate; for the blood in the cup and 
in the phial was not only congealed, but 
the ſeparation was much advanced before 
the whole of the blood in the baſon was 
coagulated. Thence I am led to con- 
clude, that the ſeparation of the blood in 
a given time, is in proportion as the heat 
in which it ſtands is nearer to the animal 
heat, or g8“; or greater in that heat 
than in any of a leſs degree. And I am 
confirmed in this inference by experi- 
ments hereafter to be related, where the 
blood in the living animal, whilſt at reſt, 
was found both to coagulate and to ſe- 
parate. 


IT is well known, that the craſſamentum 
conſiſts of two parts, of which one g1ves 
it ſolidity, and is by ſome called the fi- 
brous part of the blood, or the gluten, 
B 3 ., 


late the coagulable lymph has been confounded 
wich the ſerum of the blood, which contains a ſub- 


— 
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but by others with more propriety termed 


the coagulable lymph; and of another, 
which gives the red colour to the blood, 
and is called the red globules. Theſe 


two parts can be ſeparated by waſhing the 


craſſamentum in water, the red particles 
_ diſſolving in the water, whilſt the coagu- 
lable lymph remains ſolid. That it is 


the coagulable lymph, which, by its be- 
coming ſolid, gives firmneſs to the craſ= 


ſamentum, is proved by agitating freſh 


blood with a ſtick, ſo as to collect this 
ſubſtance on the ſtick, in which caſe the 
reſt of the blood remains fluid A 


* It may be proper to mention here, that till of 


ſtance that is likewiſe coagulable. But in theſe 


 Theets, by the mph, is always meant that part of 


the blood which jellies, or becomes ſolid ſponta- 


| neouſly when blood is received into a baſon, which 
the coagulable matter that is diſſolved in the ſerum 


does not; but agrees more with the white of an 
egg, in remaining fluid when expoſed to the air, 
and coagulating when expoſed to heat, or when 


mixed with ardent ſpirits, or * other chemical 


ſy: ſtances. 
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Tux ſurface of the craſſamentum, when 
not covered with a ſize, is in general of 
a more florid red than the was When 
firſt taken from the vein, whilſt its bot- 
tom is of a dark colour, or blackiſh, _ 
This floridneſs of the ſurface is juſtly 
attributed by ſome of the more accurate 
obſervers to the air, with which it is in 
contact; for, if the craſſamentum be in- 
verted, the colours are changed, at leaſt 
that which 1s now become the upper 
ſurface aſſumes a more flogid redneſs. 
This difference of colour, others have 
endeavoured toexplain from the different 
proportions of the red particles, or glo- 
bules as they are called, which, ſay they, 
being in a greater proportion at the bot- 
tom of the craſſamentum, make it appear 
black; but, if inverted, the globules then 
ſettle from the ſurface which is now up- 
permoſt, and that becomes redder. But 
this I think is not probable; for the 


lymph in the craſſamentum is ſo firmly 


coagulated, as to make it too denſe to 
allow of bodies even heavier than the 
ä red 
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red particles to gravitate through it; for 
example gold. That air has the power 
of changing the colour of the blood, has 
been long known; and the following 
experiment ſhews it very ſatisfactorily, 
and hardly leaves room to refer the ap- 
pearance to another cauſe. 


* 


EXPERIMENT III. 

| Havixe nid bare the jugular vein of 
a living rabbit, I tied it up in three 
places; then opening it between two of 
the ligatures, I let out the blood, and 
filled this part of the vein with air. 
After letting it reſt a little, till the air 
| ſhould become warm, I took off the liga- 
ture which ſeparated the air from the 
blood, and then gently mixed them, and 
I obſerved that the venous blood aſſumed 
a more florid redneſs, where it was in. 
contact with the air-bubbles, whilſt in 
other ' parts it remained of its natural 
colour . | 


Taens 


the Properties of the Blood. 9 
THERE is a difference between the 
arterial and venous blood in colour; the 
former is of a florid red like the ſurface . 
of the craſſamentum, the latter is dark or 
blackiſh like the bottom of the craſſamen- 
tum. This change in its colour is pro- 
duced on the blood as it paſſes through 
the lungs, as we ſee by opening of living 
animals “; and as a ſimilar change is 
produced by air applied to blood out of 
the body, it is preſumed that the air in 
the lungs is the immediate cauſe of this 
change ; but how it effects it, is not yet 
determined. 


* That this change is really produced in the 
lungs, I am perſuaded from experiments, in which 
I have diſtinctly ſeen the blood of a more florid red 
in the left auricle, than it was in the right. But 
ſome authors of the greateſt authority ſay, that they 
could not obſerve any ſuch difference in a great 
number of experiments which they made; but this 
I ſhould attribute to their having been later in open- 
ing the left auricle after the collapſing of the lungs 
than I was; for it ſeems probable, that whatever is 
the alteration produced on the blood in its circula- 


tion through this organ, that change cannot take 
place after it is collapſed, | 
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paſſes into the veins without undergoing 
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As the blood is changed to a more 
florid red in paſſing through the lungs, 
or from the venous to the arterial ſyſtem, 
ſoit loſes that colour again in paſſing from 
the arteries to the veins in the extreme 


parts, eſpecially when the perſon is in 


health; but every now and then we ob- 
ſerve the blood in the veins more florid 
than is uſual, and it likewiſe frequently 
happens in veneſection, that the blood 


which comes firſt out is blackiſh, and 


that which comes afterwards is more 
florid: in ſuch caſes, the arterial blood 


that change which is natural to it. 


SOME of the neutral ſalts have a ſimi- 
lar effect on the colour of the blood to 
what air has, particularly nitre; thence 
ſome have attributed the difference of 
colour in the arterial and venous blood 
to nitre, which they ſuppoſed was ab- 
ſorbed from the air whilſt in the lungs. 


But we know that this is a mere hypo- 


theſis, for air contains no nitre. Indeed 
nitre 


- 
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nitre is far from being the only 19 
ſalt which has this effect on the blood, 
for moſt of them have ſome degres of it 
In making ſome experiments' on this 
ſubjet, 1 have obſerved a more re- 
markable effect which ſome of the neu- 
tral ſalts have upon the blood and that 
is, being mixed with it when juſt received 
from the vein, they prevent its coagula» 
tion, or keep it fluid, and yet, upon 
adding water to the mixture, it then 
jellies or coagulates. Thus, if fix ounces 
of human blood be received from a vein 
upon half an ounce of true Glauber's falt 
reduced to a powder, and the mixture _ 
agitated ſo as to make the ſalt be diſ- 
ſolved, that blood will not coagulate on 
being expoſed to the air, as it would 
have done without the ſalt; but if to 
this mixture about twice its quantity of 
water be added, in a ſhort time the 
whole will be jellied or coagulated, and 
on ſhaking the jelly, the coagulum will 
be broken, and the part ſo coagulated 
| can 
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can be now ſeparated as it falls to the 
bottom, and proves to be the lymph. 


In theſe mixtures of the blood with 
neutral ſalts, the red particles readily 
ſubſide, (eſpecially' if human blood be 
uſed) and the ſurface of the mixture be- 
comes clear and colourleſs; and being 


poured off from the red part, it is found 


to contain the coagulable lymph, which 
can be ſeparated by the addition of 


water * 


I nave tried moſt of the neutral ſalts, 


and have made a table of their effects on 


the blood; but it is not neceſſary to 
trouble the reader with it, as we do not 
ſee of what uſe it could be in medicine; 
for we muſt not conclude that their 
effects within the body would be the 
ame a as out of it *. Indeed, theſe ex- 

periments, 


* The ſalts which keep the blood fluid by itſelf, 


and yet allow it afterwards to jelly on being mixed 


with water, are, Sal Glauberi verus; Sal Digeſtiuus 
* 


f 


SHE; 3 Gal Commitenis 3 3 Nitrum Commune ; 3 
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periments, as well as ſome others, were 


not made ſo much with a view of any 
immediate application to medicine, as to 


determine the properties of the blood 


chemically; for, having ſet out with a 
perſuaſion, that a more particular ac- 
quaintance with the properties of this 
fluid was neceſſary before we could arrive 


at the knowledge of ſome of the animal 
functions, ſuch as the manner in which 


the bile and other ſecreted fluids are 
formed, I therefore was anxious to throw 
ſome more light on this ſubject. With 


this view I have made ſome experiments 


even on living animals, being convinced 


Nitrum Cubicùm; Sal Diireticus.; Borax. The alt 


made of Vinegar and the foſſile Alkali; and the 


ſalt made with Vinegar and Chalk. 

The following ſalts likewiſe keep the blood fluid, 
but do not allow it to jelly when mixed with wa- 
ter; Tartarus Vitriolatus; Sal Epſomenſis; Sal Ammo- 
niacus Communis; Sal Ammoniacus Nitroſus ; Sal 
Rupillenſis : 


But Alum on being mixed with blood coagulates | 
it immediately, 


that 


14 An experimental he 
that * _ would not otherwiſe be 


i : 


 Wurn blood is thus kept fluid by Glau- 
ber's ſalt, it ſtill retains its property of 
being coagulable by heat, and by other 
fubſtances as before, air excepted. This 
method of keeping the blood fluid may 
ſtzerefore be uſeful, by affording an op- 
portunity of making ſome experiments 
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: * : : g 
uy upon it, which we could not otherwiſe 
i" | 


| 4 do from its coagulating fo ſoon when 
4 '  -* taken from the veſſels. 


THr1s property of one of the neutral 
falts has been long known amongſt thoſe 
who prepare the blood of cattle for food; 
for it has long been a practice with ſuch 
people, to receive it into a veſſel contain- 
ing ſome common ſalt, and to agitate it 
as faſt as it falls, by which means the 


coagulation. is prevented, and the blood 
remains ſo fluid as to paſs through a 
ſtrainer, without leaving any coagulum 


behind: 


the Properties of the Blood, 1 5 
behind: by this means they have an 
opportunity of mixing it with other ſub- 

ſtances for culinary purpoſes. 


ALTHOUGH the coagulable lymph fo 
readily becomes ſolid when expoſed to 
the air, yet whilſt circulating 1t 1s far 
from that conſiſtence : it has indeed been 
ſuppoſed to be fibrous, even whilſt moving 
in tae blood-veſſels, but erroneouſly. 


IT is this coagulable lymph which 
forms the inflammatory cruſt, or buff, as 
it is called. It likewiſe forms polypi of 


the heart, and ſometimes fills up the 


cavities of aneuriſms, and plugs up the 
_ extremities of divided arteries, It is 
ſuppoſed, by its becoming ſolid in the 
body, to occaſion obſtructions and in- 
flammations; and even mortifications, 


from the expoſition to cold, have been 


attributed to its coagulation. In a word, 
this lymph is ſuppoſed to have fo great 
a ſhare in the cauſe of ſeveral diſeaſes, 


1 0 5 that 


f * | 7 
it 
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that it would be a deſirable matter to be 
able to aſcertain the cauſes of that coagu- 
lation, either in the body, or out of it. 


THE. blood, when received into a ba- 
ſon, and ſuffered to reſt in the common 
heat of the atmoſphere, very ſoon jellies 
or coagulates; the part which now be- 
comes ſolid is the coagulable lymph, as 
has been ſhewn above. The circum- 
ſtances in which it now differs from 
what it was in the veins, are theſe: it 
is expoſed to the air, to cold, and is at 
reſt; for whilſt in the body, air is ex- 
cluded, it is there of a conſiderable 
warmth, and is always in motion. The 
queſtion is, to which of theſe circum- 
ſtances its coagulation whilſt in the baſon 
is chiefly owing. This queſtion, I be- 

lieve, cannot well be anſwered from the 
experiments that have hitherto been 
made. It has indeed been ſaid, that the 
cold alone coagulated it; for, ſay they, 
if you receive blood i into a baſon, and ſet 


that 


the Properties of the Blood. 17 
that baſon in warm water, and ſtir the © 
blood well, it can be kept fluid. But in 
the experiments from which this con- 
dcluſion was made, I find there has been 
a deception *. In ſhort, I have found 
_ that it coagulates as ſoon when kept warm 
and when agitated, as it does when ſuf- 
fered to reſt and to cool. As the ſubje& 
ſeemed to me of importance, I have en- 
deavoured to aſcertain the circumſtance 
to which this coagulation is owing by 
ſeveral experiments, in each of which the 
blood was generally expoſed to but one 
of the ſuſpected cauſes at a time. Thus, 
in order to ſee whether the blood's coa- 
gulation out of the body was owing to 
its being at reſt, I made the following 

eee : 


* That is, the lymph really had our 8 
but by the agitation had likewiſe been ſeparated 
from the reſt of the blood, and had thereby eſcaped 


| notice, 


8 1 
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* "7 


EXPERIMENT Iv. 


HaviNG laid bare the jugular vein of 
a living dog, I made a ligature upon it in 
two places, ſo that the blood was at reſt 
between the ligatures; then covering the 
vein with the ſkin, to prevent its cool- 
ing, I left it in this ſituation. From 
ſeveral experiments made in this way, I 
found in general, that after being at reſt 
for ten minutes, the blood continued 
fluid; nay, that after being at reſt for 
three hours and a quarter, above two- 
thirds of it were ſtill fluid, though it 
coagulated afterwards. Now the blood, 
when taken from a vein of the ſame 
animal, was completely jellied in about 
feven minutes. The coagulation there- 
fore of the blood in the baſon, and of 
that which is merely at reſt, are ſo dif- 
ferent, that reſt alone cannot be ſuppoſed 
to be the cauſe of the coagulation out of 
Ex | the body. | . 3 
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 #he Properties of the Blood, 1 = 
To ſee the effects of cold on the blood, 
I made this experiment : 


EXPERIMENT v. 


I KILLED a rabbit, and immediately 
cut out one of its jugular veins, proper 
ligatures being previouſly made upon it; 
I theri threw the vein into a ſolution of 

ſal ammoniac and ſnow, in which the 
mercury ſtood at the 14th degree of 
Fahrenheit's thermometer. As ſoon as 
the blood was frozen and converted into 
ice, I took the vein out again, and put it 

into lukewarm water till it thawed and 
became ſoft; I then opened the vein, 
received the blood into a tea-cup, and 
_ obſerved that it was perfectly fluid, and 
in a few minutes it jellied or coagulated 
as blood uſually does. Now, as in this 
experiment the blood was frozen and 
thawed again without being coagulated, 
it is evident that the coagulation of the 
blood out of the body is not ſolely owing 
to cold, any more than it is to reſt. 
Ga " . 


. 
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Nxxr, to ſee the effects of air upon 
the blood, I tried. as follows: 


EXPERIMENT VL. 


HAvIN laid bare the jugular vein of 
a living rabbit, I tied it up in three 
places, and then opened it between two 
of the ligatures, and emptied that part of 
its blood. I next blew warm air into 
the empty vein, and put another liga- 
ture upon it, and letting it reſt till I 
thought the air had acquired the ſame 
degree of heat as the blood, I then re- 
moved the intermediate ligature, and 
mixed the air with the blood. The air 
immediately made the blood florid, where 
it was in contact with it, as could be 
ſeen through the coats of the vein. In 
a quarter of an hour I opened the vein, 
and found the blood entirely coagulated; 
and as the blood could not in this time 
have been completely congealed by reſt 
alone, the air was probably the cauſe of 
its coagulation. 


on 
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From comparing theſe experiments, 
may we not venture to conclude, that the 
air is a ſtrong coagulant of the blood, 
and that to this its coagulation when 
taken from the veins is chiefly owing, 
and not to cold, nor to reſt? 


Burt Es it appears from theſe 
experiments, that the coagulation of the 
blood in the baſon is owing to the air 
alone; for cold has no ſuch effect, nor 
has reſt in a ſufficient degree, becauſe 
the coagulation of the blood in the ba- 
ſon takes place in a few minutes, whilſt 
that which is merely at reſt in the veins 
is not completely coagulated in three 
hours or more. Yet the blood is in time 
completely coagulated merely by its be- 
ing at reſt in the veins; but then in 
this caſe it coagulates in a different man- 
ner from what it does in the baſon; and 
as it probably is in this way chat the 
blood is coagulated in the body, I have 
been more particularly attentive to it, 
and have endeavoured to determine by 
| C3 „ 
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experiment how it takes place. With 
this view I have ſeveral times repeated 
Experiment the 4th, which was made 
with a view to determine whether the 
blood would coagulate by reſt. In the 


firſt trial, the vein was not opened till 


the end of three hours and a quarter; 
and juſt before it was opened I had ob- 
ſerved through its coats, that the upper 
part of the blood was tranſparent, owing 
to the ſeparation of the lymph. On 


letting out this blood, it ſeemed to me 


entirely fluid: a part indeed had been 
loſt, but the greateſt part was collected 
in the cup, and which afterwards coa- 
gulated as blood commonly does when 
expoſed to the air. From this experi- 
ment I imagined that the whole had been 
fluid; but from others made ſince, I am 
perſuaded that the part which was loſt 
had been coagulated ; for, from a variety 
of trials, I now find, that though the 
whole of the blood is not congealed in 
this time by reſt alone, yet a part of it 


is,. But as it would be treſpaſſing too 


5 . 


N 
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much on the reader's time to relate every 
experiment I have been obliged to make 
for this purpoſe, I ſhall only mention 
the general reſult of the whole. 

AFTER fixing a dog down to a table, 
and tying up his jugular veins, I have 
in general found, that on opening them 
at the end of ten minutes, the blood was 
ſtill entirely fluid, or without any ap- 
pearance of coagulation *. If they were 
opened at the end of fifteen minutes, 
at firſt fight it alſo appeared quite 
fluid; but on a careful examination I 
found ſometimes one, and ſometimes 
two or three ſmall particles about the 
ſize of a pin's head, which were coagu- 
| lated parts of the blood. When opened 
later than this period, a larger and larger 


*I ſay in general it was fluid at the end of ten mi- 
nutes; but I mult likewiſe mention that in one dog 
I found two very ſmall particles of beginning coa- 
gulation, even at this period; yet in another I 
could not obſerve any ſuch appearance, even at the 
end of fifteen minutes. 


US. coagu- 
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coagulum was obſerved; but ſo very 
ſlowly does this coagulation proceed, 
that in an experiment where I had the 
curiofity to compare more exactly the 
clotted part with the unclotted, I found, 
after the vein had been tied two hours 
and a quarter, that the coagulum weighed 
only two grains; whilſt the reſt of the 
blood, which was fluid, on being ſuffered 
to congeal, weighed eleven grains. I 
can advance nothing farther in this part 
of my ſubje& with preciſion. Nor can 
I pretend exactly to determine the time 
at which all the blood between the liga- 
tures is coagulated. I have indeed 
opened ſuch a vein at the end of three 
days, when I found a thin, white cg. 
lum, which was a mere film; the ſerum 
and red particles having diſappeared. 
But the whole is undoubtedly congealed 
long before this period. The manner in 
which. the blood coagulates, when at reſt 
in the body, has appeared to me curious, 
and therefore I have taken the more 
pains to diſcover how it happens, eſpe- 
cially 
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- cially as it may aſſiſt us in judging whe- 
ther or no it coagulates in the heart, ſo 
as to form thoſe ſubſtances called polypi. 
The abovementioned times will, I believe, 
be found to be thoſe at which the blood 
congeals in the veins of healthy dogs : 
and as I have. found, by experiments, 
that the blood of a dog and of the human 
ſubject in health jellies out of the body, 
nearly in the ſame time, that is, it be- 
gins in three or four minutes, and is 
completed in ſeven or eight; I ſhould 
therefore conclude that the blood in the 
veins of the human body coagulates 
nearly at the ſame period with that of a 
dog. But it may be neceſſary to add 
here, that from experiments which I have 
made, I have reaſon to believe that the 
time at which the blood coagulates, 1s 
different in different conſtitutions, ' and 
in different diſeaſes. For though the 
blood of a perſon in health is completely 
coagulated in ſeven minutes after it is 
taken out of the veins, yet in ſome diſ- 
 eales, I have found the blood fifteen or 
| twenty 


— 
3 = 
— 
— 
— do 
— 


= _- 2 £ - \ b 
l LTD * * ry D . 
2 5 — a ” - D, 
N — —— — — — — no 2 a . " 
4 + -< % 2 * Rt Al os „ — rr ba 7 a — 
= ow how l — > <5 vows he 2 w 
AT — - — — —— : 
2 — * — * - . K - — -. 7 
— 97 : WES + ut > — 
_— = * 
3 m * ow” "<A 
* +. Y I — — « 2-5 — * bes T - 
ws We. It n 


— > - 
_—_— _ — .- 


— = — 


— — — — — 
* — 


2 


_—_ 


: 
- 
- 
* 
* 
3 
t 
= 
= 
3 * 
"= 
_ 
8} 
. 
1 
1 
1 N 
. 7 
it 
1 
L. 4 
1 
Bs © 
'» £3 
24 
LE 
* 
. 
. 
* 
Vs 
'® 
; 
4 
7 
1 
_ 
1 
13 
7 
* 
3 
1 
* 
4 1 
[/ 
a 
1 9 
- FE 
f 
B. 


26 An experimental Inquiry into 


twenty minutes, nay even an hour and 


an half, before it was completely jellied. 


As we ſee in the above-related experi- 


ments, that the blood coagulates in the 


body when ſuffered to reſt for a little 
time, is it not probable that to this cauſe 
its coagulation in thoſe true aneuryſms, 
which are attended with a pouch, are 


_ owing *? For in ſuch enlargements a 


part of the blood is without motion, 
which will congeal when at reſt, and in 
contact with the ſack; and thus one layer 
may be formed; and the ſack afterwards 
enlarging, another portion of the blood 


will then be at reſt; and fo a ſecond 


layer may be formed; and thence pro- 


bably is the origin of thoſe laminated 


coagula met with in ſuch ſacks, 


L1iKEWISE, to the blood's being ar reſt, 


is probably owing its coagulation in the 


* An inſtance of which may be ſeen in the Med. 
Obſ. and Inq. vol. i. article xxvii. fig. iii. 


large 
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large arteries which are tied after ampu- 
tation, or other operations; for after 
moſt of ſuch ligatures there will be a 
part of the artery impervious, in which 
the blood can have no motion. The 
coagulum after amputation might indeed 
be ſuppoſed owing to air; but, conſider- 
ing the manner in which arteries are 
tied whilſt the blood is running from 
them, it does not ſeem probable that the 
air has any effect on what is above the 
ligature. 


To the blood's being without motion 
in the cavity of the ꝝterus, is its coagu- 
lation therein probably owing; hence 
the origin of thoſe large clots which 
ſometimes come from that cavity; and 
which, when more condenſed by the 
oozing out of the /erum, and of the red 
' globules, aſſume a fleſh-like appearance, 


and have often been called Moles or falſe | 
conceptions. 
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IN Experiment the 5th, we found that 
the klood could be frozen and thawed 
again, without being coagulated : this 
likewiſe is an experiment which I have 
repeated ſeveral times, that I might be 
ſure of the fact. I have alſo varied the 
experiment by ſometimes putting the 


vein into a phial of water, and freezing 


the whole in a ſolution of ſal ammoniac 
in ſnow; and ſometimes I have put the 
vein into the ſolution itſelf; and three 
or four times I have thrown it into oil, 
and then frozen it; but after all theſe 
trials, the reſult was the ſame. The 
blood was always evidently fluid on being 


thawed, and as evidently Jane when 


expoſed to the air, 


 *BesSIDEs being coagulated when ex- 
poſed to the air, the coagulable lymph, 
as well as the /erum, is known to be fixed 
by heat; but the degree of heat has not, 
ſo far as I know, been determined. It 
has been ſuppoſed to require a degree 
| almoſt 
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_ almoſt equal to that which congnlatia the 
ſerum * ; but one much leſs is neceſſary, 


as will appear from the following expe- 5 
riments. 


EXPERIMENT VII. 


Havinc found, from a number of 
trials, that blood, kept fluid by means 
of true Glauber's ſalt, had its lymph 
coagulated by a heat of 195% of Fah- 
renheit's thermometer, I ſuppoſed that 
the degree neceſſary for fixing it in its 
natural ſtate could not be very different 
from this. I therefore prepared a lamp- 
furnace with a ſmall veſſel of water upon 
it; this water was heated to 125? and 
then laying bare the jugular vein of a 
living dog, I tied it properly, cut a 
Piece of it out, and put it into this wa- 
ter: after eleven minutes; 1 took out the 
1 RT 


* See Traits du Corr, T. ii. p. 93. a 
Hæmatolog. p. 138. 


vein, 
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vein, opened it, and found the blood en- 
tirely coagulated ; thence I concluded, 
that 1259, or leſs, was ſufficient to coa- 
gulate the blood of a dog. It may be 
neceſſary to obſerve here, that the part 
coagulated was only the lymph; for the 
ſerum requires a much greater heat to fix 


it, that is a heat of 160, as will appear 
hereafter. | . 


EXPERIMENT VII. 


THz ſame experiment was repeated in 
ſuch a manner, that the heat never went 
higher than 120? and an half; and I 
found, that on opening the vein at the 
end of eleven minutes, the lymph was 
entirely coagulated, even in this heat. 


EXPERIMENT IX. 


T REPEATED the experiment with a 
heat no higher than 114, and at the end 
of eleven minutes, the vein being opened, 

the 
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the blood was found to be fluid, and in 
a few minutes after, being laid open to 
the air, it coagulated as uſual. Now, 
as the blood in the laſt experiment 

was coagulated, when the heat had 

never riſen above 120” and an half; and 
in this · experiment was fluid, though it 
had been expoſed to a heat of 114? ; we 
may therefore conclude, that the coagu- 
lable lymph in the blood of a dog, in 
health, is fixed in a degree of heat be- 


tween 114 and 120% of Fahrenheit's 
thermometer. 


As to the degree of heat at which the 
lymph in human blood coagulates, I have 
not yet had an opportunity of trying it 
in a more ſatisfactory way, than with 
the mixture with Glauber's ſalt, in which 
ſtate it coagulates at 125%. But, as we 
find that the human blood and that of a 
dog jelly nearly in the ſame time, when 
expoſed to the air, I think it probable 
that the preciſe degree of heat at which 
the lymph of the human blood coagu- 
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lates, i is between 114? and 120. L have. 
thought of making the experiment on 
the umbilical cord of a recent placenta, . 
which perhaps is the moſt _ way of 
n at we truth, 
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Tur . of „ at which the „e- 
rum of the blood (which ſhould not be 
confounded with the lymph) coagulates, 
is generally ſaid to be 1 50; but from 
my experiments I am inclined to believe 
it requires a greater heat to fix it. They 
were made in the following manner: 


EXPERIMENT X. 


I Took a wide-mouthed phial, con- 
taining ſome /erum, and placing a ther- 
mometer in it, I put it into water which 
was kept warm by a lamp underneath ; 
and, in making this experiment with as 
much accuracy as I could, I found the 
heat required was 160%; which is about 


forty 
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forty degrees more than is neceſſary for 
the coe of the lymph. 


As the blood 18 e by wk 
and as the heat of an animal is increaſed 
in fevers, it has been ſuppoſed that the 
blood might be coagulated by the animal 
heat, even whilſt it is. circulating in the 
veſſels; but there is little foundation for 
ſuch an opinion, ſince the animal heat is 
naturally only 98“ or 100, and in the 
moſt ardent fever is not raiſed above 
142 2 
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r 


O the inflammatory Cruſt, or Size. 


[| SHALL next proceed to inquire into 
the formation of the inflammatory. 
cruſt, or ſize, as it is called. 


THis remarkable appearance is fre- 
quently met with in inflammatory diſor- 
ders, and is formed by the coagulable 


lymph's being fixed, or coagulated, after 


the red particles have ſubſided. It has 


indeed been ſuppoſed to be formed from 
the /erum of the blood; and an excellent 


writer on this ſubject ſeems in doubt to 


which of the two it ſhould be attributed. 


But that it 1s formed by the coagulable 


lymph alone, after the red particles have 


ſubſided, appears from the n 
experiments. 


EXP E= 
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EXPERIMENT XI. 


IN the month of June, when the ther- 
mometer in the ſhade ſtood at 67, I 
bled a man who had laboured under a 
 phthifis pulmonalis for ſome months, and 

at that time complained of a pain in his 
| ſide, The blood, though it came out in 
a ſmall ſtream, yet flowed with ſuch ve- 
locity, that it ſoon filled the baſon. After 


tying up his arm I attended to the blood, 


and obſerved that the ſurface became 
tranſparent, and that the tranſparency 
gradually went deeper and deeper, the 
blood being ſtill fluid. I likewiſe ob- 
ſerved that the coagulation firſt began on 
the ſurface, where it was in contact with 
the air, and formed a thin pellicle ; this 
I removed, and ſaw that it was ſoon ſuc- 
ceeded by a ſecond, I then took up a 
part of the clear liquor with a wet te- 
ſpoon, and put it into a phial with an 

equal quantity of water; a ſecond portion 

Da. 1 kept 
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I kept in the tea-ſpoon; and I found 
afterwards that they both jellied or coa- 
gulated, as did alſo the ſurface of the 
craſſamentum, making a thick cruſt. On 
preſling with my finger that portion 
which was in the tea-{poon, I found it 
contained a little ſerum. 


FRoM this experiment it is evident, 
that the ſubſtance which formed the ſize 
was fluid after it was taken from the 
vein, and coagulated when expoſed to 
the air; and as this is a property of the 
coagulable lymph alone, and not of the 
ſerum, there can be no doubt that the 
ſize was formed of the lymph. 
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THe following experiment, made on 
the blood, without expoſing it to the air, 
likewiſe proyes the ſame fact. | 


* 
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EXPERIMENT XI. 


IMMEDI ATELY after killing a dog, I 
tied up his jugular veins near the fternum, 
and hung his head over the edge of the 
table, ſo that the parts of the veins where 
the ligatures were might be higher than 
| his head. I looked at the veins from 
time to time, and obſerved that they be- 
came tranſparent at their upper part, the 
red particles ſubſiding. I then made a 
ligature upon one vein, ſo as to divide the 
tranſparent from the red portion of the 
blood; and opening the vein, I let out 
the tranſparent portion, which was ſtill 
fluid, but coagulated ſoon after. On 
preſſing this coagulum, I found it contain 
a little ſcrum. The other vein I did not 
4 till after the blood was congealed, 
and then I found the upper part of the 
D 3 communes 
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coagulum whitiſh like the cruſt in pleuri- 
tic blood ®. 


AND that the fize is merely the coagu- 
lable lymph ſeparated by the ſubſidence 
of the red particles, will appear evident 
to any perſon who will, as Sydenham 
directs, move a finger, or a tea- ſpoon 
through the blood when he obſerves. 
its ſurface becoming tranſparent ; for 
m this caſe the blood that otherwiſe 
would have been ſizy, will now have a 
natural appearance, or be without ſize; 


from the red particles being prevented 
from * 


* 


» This is not the only apparently healthful animat 
whoſe blood had a cruſt; I have ſeen it in others: 
whence I at firſt ſuſpected that merely keeping the 
blood fluid for a little time was ſufficient to produce 
this appearance; but I altered my opinion, on ſee- 
ing, that in the greateſt number of animals it did 
not occur: nor is it commonly met with in the 
hearts of thoſe perſons who die a violent death, 
though the blood remains longer fluid in ſuch caſes, 
than it does in the baſon where the ſize appears. 


2 - Io 


ale Properties of the Blood. 30 


| IT has been a very generally received 


opinion, that inflammation thickens the 


blood, and makes it more ready to coa- 
gulate. Nay, ſome have gone ſo far as to 
ſay, that in thoſe diſorders where the in- 
flammatory cruſt is ſeen, the blood is al- 
moſt coagulated even before it is let out 
of the vein. Now I am perſuaded from 
experiment, that the contrary of this is 

true; or that inflammation, inſtead of in- 
creaſing the diſpoſition of the þlood to 
coagulate, really leſſens it; and inſtead 
of thickening the blood, really thins it; 

at leaſt that part which forms the cruſt, 
viz. the coagulable lymph. 


Ix the firſt place, that inflammation 
really leſſens the diſpoſition to coagulate, 
will appear evident to every one who at- 
tends to the jellying of ſuch blood as has 
a cruſt. For in all thoſe caſes the blood 
will be found to be longer in congealing, 
than in its natural ſtate. To this opinion 
I was firſt led by attending to the phthi- 
ſical patjent's blood abFementioned; but 
D4 I have 

To: 4 
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I have fince made a compariſon, which 


ſeems to prove the fact. For, from a 
variety of experiments made on the blood 


of perſons nearly in health, or at leaſt 


who had no inflammatory diſorder, and 
no cruſt on their blood, I found that 
after being taken from à vein, it began 
to jelly in about three minutes and an 
half. The firſt appearance of coagulation 


was a thin film on the ſurface near the 


air- bubbles, or near the edge of the ba- 
ſon; this film ſpread over the ſurface, 
and thickened gradually till the whole 
was jellied, which was in about ſeven 
minutes after the opening of the vein; 
and in about ten or eleven the whole 


was ſo firm, that, on cutting the cake 


the gaſhes were immediately filled up by 
the /erum, which now began to ſeparate 


from the craſſamentum. But in thoſe per- 


ſons whoſe blood had an inflammatory 
cruſt, the coagulation was much later; 


as will appear from the following expe- 
riments. ; | 


EXP E- 
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EXPERIMENT ML 


I BLED a woman who was ſeven 
months gone with child, and the blood 
was received into a baſon. In five mi- 
nutes after the vein was opened, a film 
firſt appeared; but this ſpread fo lowly, 
that in ten minutes it did not cover the 
whole ſurface ; in fifteen minutes it had 
nearly ſpread over the ſurface; but the 
reſt. of the blood was quite fluid, at leaſt 
for ſome depth, and even in half an hour 
it was not fo firmly jellied as it was af- 
terwards. In rhis caſe there was a very 
thick and ſtrong cruſt or ſize. | 


EXPERIMENT XIV. 
HAviNG bled a perſon with a violent 
rheumatic pain in his breaſt, the blood _ 

was received into three tea-cups, and 
| | each 


4 
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each of them had afterwards a cruſt. In 
the firſt I obſerved the progreſs. of the 
coagulation, as follows: The beginning 
of the coagulation was not marked, but 
at the end of half an hour the film was 
not thicker than common writing-paper ; 
and this being removed, a little 'of the 
clear lymph was taken up with a wet tea- 
ſpoon, put into a clean cup, and was 
twenty minutes more in coagulating. 
Even at the end of an hour and an half, 
the whole of the blood was not jellied; 
for at this time I removed the film or 
pellicle, and took up a ſecond portion of 
clear lymph with a ſpoon, and put it 
into a tea-cup, where it jellied after- 
wards; though this jelly was not indeed 
quite ſo firm as the craſſamentum itſelf. 


EXPERIMENT xv. 


A WOMAN, with a flight inflamma- 
tion in her throat, had eight ounces of 


blood taken from her arm; the blood was 
received 
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received into a baſon, and the bleeding 
finiſhed in four minutes and three quar- 
ters, when a film began to form near 
the air-bubbles; in ſeven minutes a 
tranſparent ſize appeared over a conſide- 
rable part of the ſurface which was quite 
fluid, whilſt the reſt of the blood was 
coagulating, there being now a very di- 
ſtinct red cruſt over the reſt of the ſur- 
face. 


Now, from comparing theſe experi- 
ments with what has been obſerved of 
the coagulation of the blood, where there 
is no inflammatory eruſt or ſize, is it not 
evident that the blood remains longer 
fluid after being expoſed to the air, and 
has leſs diſpoſition to coagulate, in thoſe 
caſes where there is a ſize, than where 
there is none? for where there was none, 
it was found to coagulate completely in 
feven minutes; but in one of the others, 
where the ſize was very thick, it did not 


completely coagulate in leſs than an hour 
_ an half. 


THE 
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Tux power that inflammation has! in 
leſſening the diſpoſition of the lymph to 
coagulate is likewiſe plain from the fol- 
lowing experiment, where the blood in 
the heart of a dead animal ſeems to have 
congealed very . | 


EXPERIMENT XVI. 


A DoG was killed eight hours after 
receiving a large wound in his neck. 
The wound had during this time in- 
flamed conſiderably. Upon opening him 
next morning, when he had been dead 
thirteen hours, a large whitiſh polypus 
was found in the right ventricle of his 
heart; under this was a little blood ſtill 
fluid, which being taken up with a tea- 
ſpoon, coagulated ſoon after being ex- 
poſed to the air. 


IT may be proper to obſerve here, that 
in the hearts of animals which had died 
without any inflammation, I have found 

| the 
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the blood entirely coagulated long before 
this time. And that from opening them 
at different times, I have ſeen it coagu- 
late in their hearts after death, in the 
ſame gradual manner that it does in their 
veins, when its motion is ſtopt by liga; 
tures; as related: in page 23. 


IN the next place that the blood i is 
really attenuated in inflammatory diſ- 
orders, where the whitiſh cruſt or ſize” 
appears, is probable from the following 
circumſtances : Firſt, It even ſeems thin- 
ner to the eye; adly, The red particles 
or globules ſubſide ſooner in ſuch blood, 
than in that of an animal in health. This 
ſeems proved by obſerving that in the 
above-mentioned experiments, where the 
blood was at reſt in the veins, it was not 
covered with a cruſt, except in one or 
two inſtances, though in all thoſe caſes it 
remained longer fluid than the blood 
commonly does in a baſon, after bleed- 
ing, where the cruſt appears. And 
again, the blood in the heart of an ani- 
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mal that dies a violent death, is not ge- 
nerally covered with a white cruſt, not- 


withſtanding it is ſo late in being con- 


gealed. Theſe circumſtances ſhew, that 


ſomething more than merely a leſſened 


diſpoſition to coagulate is neceſſary for 
the forming of the cruſt or ſize. 3dly, 


The globules more readily ſubſide in in- 


flammatory caſes, from the ſurface of 
the whole maſs of blood, than they will 
afterwards do from the ſurface of a mix- 
ture with the /erum alone, of which the 
following experiments are a proof. But, 
before I relate them, let me obſerve, that 
they were made with a view to diſcover, 
whether the inflammatory cruſt could be 
owing to any other cauſe than to the at- 
tenuation of the coagulable lymph, and 
to its diſpoſition to coagulation being leſ- 
ſened: and as the ſame appearance might 
be ſuſpected to ariſe from an increaſed 


ſpecific gravity in the red particles, or 
from the /erum alone being attenuated, I 


endeavoured to decide the queſtion in the 
following manner. Bo 


EXP E- 


E ö ba 1 
” 
1 | 
8 4 
: \ 


the Properties of the Blood. an: 7 


EXPERIMENT XVII. 
InTo a phial, marked A, I put an 
ounce of the /erum of the blood of a per- 


ſon, whoſe craſſamentum had an inflam- 
matory cruſt, | 


INTo another, marked B, I poured an 
ounce of the ſerum of a perſon whoſe 
blood had no cruſt; then to each of theſe, 
I added a tea-ſpoonful of ſerum, loaded 
with the red particles of a perſon whoſe 
blood had no inflammatory cruſt or ſize. 
In attending to them, I could not ob- 
ſerve that the red particles ſubſided at all 
ſooner in the /erum of the blood that had 
' a cruſt, than they did in the /erum of 
that blood which had no cruſt, Thence 
I conclude, that the ſerum is not atte» 
nuated in thoſe caſes where the inflame 
matory cruſt appears. 


LasTLY, 


48 An experimental Inquiry into 
LasTLY, To fe whether the ſpecific 


gravity of the red globules was increaſed, 
I proceeded as follows: 


; 
i 
iin 


EXPERIMENT XVIII. 


I PouRED into a phial C, a portion of 
the ſerum of the blood which had no 
_ cruſt; and likewiſe into another D, a 
ſecond portion of the ſame /erum. I then 
added to C a tea-ſpoonful of the ſame 
ferum, loaded with red particles from the 
blood which had an inflammatory crult. 
| And into D I poured g tea- ſpoonful of 
the ſame /erum, loaded with the globules 
of that blood which had no cruſt. In 
viewing theſe, I could not obſerve that 
the globules of the blood which had an 
inflammatory cruſt ' ſubſided ſooner than 
thoſe of the blood which had none: 
whence I inferred, that the ſpecific gra- 
vity of the red particles, or globules as 
they are called, 18 not increaſed 1 in thoſe 
caſes 
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caſes where the cruſt appears. And, 
therefore, ſince that inflammatory cruſt 
or ſize ſeems neither owing to the ſerum's 
being attenuated, nor to an increaſed ſpe- 
cific gravity in the red particles, it pro- 
bably depends ſolely upon a change in 
the coagulable lymph. And what ſeems 
farther to confirm this inference, in none 
of theſe experiments did the red particles 
ſubſide from the ſurface of the ſerum in 
20 minutes, though, where the cruſt ap- 
pears, they ſubſide from the ſurface of 
the blood in half that time; fo that the 
whole maſs of blood ſeems to be thinner 
than the ſerum alone; or, the coagulable 
lymph ſeems to be ſo much attenuated in 
theſe caſes, as even to dilute the ſerum, 
which at firſt ſight appears a paradox. 


Max we not, therefore, conclude, that 
in thoſe caſes where the inflammatory 
cruſt appears, the- coagulable lymph is 
thinner, and its diſpoſition to coagulation 
is leſſened? both of which circumſtances 
E Contribute 
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contribute to the ſubſiding of the red glo- 
bules from the ſurface of the blood, which 
then coagulating gives riſe to this appear- 
ance, called the inflammatory cruſt or ſize, 
in the blood of pleuritic or rheumatic 
patients. 


How contrary to the concluſion, which 
theſe experiments lead us to, are the opi- 
nions of ſome medical writers on this ſub- 
jet! How frequently do we find it ſaid, 
that the blood is thicker in inflammatory 
diſorders, where that ſize occurs; and 
that a large orifice is neceſſary to let out 
the vitiated blood! That a large orifice 
is preferable to a ſmall one in many 
- caſes, where ſuch blood is found, I be- 
| Heve to be true; but that its advantages 
are owing to its letting out the thickened 

blood, ſeems improbable from what we 


* This remarkable appearance might indeed be 
accounted for, by ſuppoſing that the lymph had 
' aſcended to the ſurface of the blood in thoſe caſes ; 
but this is improbable, from conſidering, that, in 
its coagulated ſtate, it is of greater ſpecific gravity 
than the ſerum, and ſinks in it, | 


8 | SN have 
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have ſeen in the experiments above re- 
lated: they are perhaps nearer the truth, 


who attribute it to the ſuddenneſs of the 
evacuation. | 


IT may be proper to obſerve here, that 
this ſize or whitiſh cruſt is not a certain 


ſign of inflammation; it being often met 


with where there ſeems to be no ſuch 
diſeaſe, in particular in the blood of preg- 
nant women. And that it differs much in 
denfity in different caſes; in ſome it is 


extremely firm, in others it is ſpungy or 


cellular, and contains much /erum in its 
cells. Theſe diverſities we ſhall endea- 
vour to explain hereafter, when we have 
laid before the reader ſome more obſerva- 
tions on the coagulation of the lymph f. 


+ Although this Eſſay has been ſo lately printed, 
yet moſt of the facts which occur in the preceding 
pages have been mentioned in my Anatomical Lec- 
tures, ever ſince the year 1767; and ſome of them 
were mentioned publicly even before that time. This 


I thought neceſſary to obſerve, becauſe many of them 
have ſince appeared in other publications. 


2 CHAP. 
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EMAP. II. 


Of the cauſes of the inflammatory cruſt's 
appearing at different times in blood- 
letting; of the topping of hemorrhages ; 
and of the effefts of cold upon the blood. 


T has been obſerved by thoſe who 
have written on the blood, that it 
ſometimes happens in blood-letting, that 
the firſt cup has an inflammatory cruſt, 
whilſt the laſt has none; but no ſatiſ- 
factory reaſon has been given for this 
difference. One might ſuppoſe that it 
was owing to ſome circumſtance in the 
bleeding, ſuch as in the different velocity 
with which the blood flowed into each 
cup, or to the laſt cup's being agitated 
ſo as to prevent the ſeparation of the 
lymph: but I have ſeen it where there 

| = was 


* 
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was no difference of this fort, nor in any 
other circumſtance that I could obferve. 
I therefore ſuſpe& that in ſuch caſes 
the properties of the blood are changed, 
even during the time of the evacuation 
to which opinion I was led by the fol» 


| lowing experiments. 


EXPERIMENT XIX. 


NINE ounces of blood were taken from 
a woman who had been delivered two 
days before, and who at that time la- 
boured under a fever, with a conſiderable 
pain in her fide, and in her abdomen. 
The blood was received into a baſon, and 
her arm was tied up; when, on looking 


at the blood, I found its ſurface tran- 
ſparent for ſome depth, an indication of 
a future cruſt; and as her pain was not. 


abated, and as her pulſe could bear it 
well, I removed the ligature from her 
arm, and took away about ſix ounces _ 
more, into three tea-cups; but what 

my B14 appeared 


f 7 
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appeared to me remarkable, although 
the blood flowed as faſt into each of the 
cups as into the baſon, and when full 
they were immediately ſet down on the 
ſame window, yet there was no inflam- 
matory cruſt on the blood in the cups, 
though a very denſe 'one on that in the 
baſon. And again, although the blood 
in the baſon had been taken away ſome 
minutes before that in the cups, yet it 
was later in being completely coagulated; 
as was evident on comparing them. 


I HAD an opportunity of repeating the 
experiment in the evening; for the 
ſymptoms of inflammation ſeeming 
equally violent, it was thought proper 
by the phyſicians who attended her, to 
take away more blood; which was done 
by opening the ſame orifice, when three 
tea- cups were nearly filled, and ſet in 
the ſame place; and it was obſerved, that 
the firſt had a cruſt, though not ſo thick 
a one as in the firſt bleeding; but the 

A 
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other two cups were without this appear- 
ance, though the blood had flowed into 
them even more quickly than into the 


firſt f. 


EXPERIMENT Xx. 


A GENTLEMAN, who laboured under 
an inflammatory complaint, had about 
nine ounces of blood taken from his arm. 


+ As this experiment ſeems contradictory to ſome 
mentioned hereafter, in the laſt cups being filled 
rather ſooner and yet coagulating ſooner, which 
might be ſuſpected to be owing to the veſſel's acting 
more ſtrongly at the latter part of the operation than 
at the beginning; it is therefore neceſſary to ob- 
ſerve, that the difference in this experiment ap- 
peared to be only owing to a difference in the ſize 
of the orifice; for when the ligature was firſt re- 
moved, the old wound was not ſo much torn open 

as it was afterwards, when it was more enlarged in 
order to haſten the evacuation. But it did not, in 
the beginning of the operation, trickle down the 
arm as in Experiment 27; where the ſize of the ori- 
fice was not enlarged from the firſt, and yet in pro- 
portion as the operation advanced, the velocity of the 
blood increaſed; which was thence concluded to be 
owing to an increaſed action of the blood-veſlcls. 
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This quantity was divided into four por- 
tions; the firſt was received into a cup, 
and was in meaſure little more than an 
ounce; the ſecond, into a baſon, to the 
quantity of two ounces; the third into a 


cup, which held one ounce; apd the 
fourth into a baſon, to the quantity of 
three ounces. Each veſlel was imme- 


diately placed upon the window; and it 
was obſerved that the blood in the firſt 


was lateſt in coagulating, and had a cruſt 


over the whole ſurface; that in the ſecond 


had a cruſt only upon a part of its ſur- 


face; but that in the third and fourth 
had none, and manifeſtly coagulated be- 
fore either of the other two. 


; 

Now, fince in theſe experiments the 
blood 1n the firſt cups was later in coagu- 
lating than that in the laſt, and ſince the 


blood in the firſt cups alone had a ſize, is 


it not probable, that even during the 
ſhort time taken up in the evacuation, 
the properties of the Iymph had been 

changed, 
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changed, and that it was owing to this. - 
change that the ſize diſappeared ?. It 
might indeed, at firſt ſight, ſeem poſ- 
ſible, that the bleeding had only let out the 
vitiated part; but this is not at all likely; 
for, ſuppoſe a part only of the blood 
was vitiated, that part muſt have been 
equally diffuſed through the whole mals, 
and there is no probability of its getting 
out of the veſſels before the reſt of the 
blood; and conſequently it ought to have 
appeared in the laſt equally as in the firſt 
cup, but it did not. Bleeding, there- 
fore, in thoſe caſes alters the nature of 

the blood, not by removing the vitiated 
| part, and giving room for new blood to 
be formed, as has been ſuppoſed; but 
probably by changing that ſtate of the 
blood-veſſels, on which the thinneſs, and 
leſſened tendency of the lymph to coagu- 
lation, depends; which ſurely 1s a * 
curious circumſtance T; 
FROM 


1 That the properties of the blood « can be changed 
þy emptying the blood- veſſels, is likewiſe proved by 
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FROM this obſervation we may be led 
to think, that it may be uſeful to receive 

the blood more frequently into ſmall 
cups, inſtead of a baſon, and to attend 

more carefully to the alteration produced 
| upon it by bleeding; as we may by that 

1 | means perhaps learn to determine better, 

23 what quantities ſhould be taken away in 

= particular caſes. For it would ſeem pro- 

| bable that the operation 1s likely to have 
the moſt effect on the diſeaſe, in thoſe 
caſes where the greateſt change is pro- 
duced by its means, on the diſpoſition of 
the blood to coagulate; and of that 
change, we can judge, by comparing 
the blood in the firſt cup, with that in 


an experiment hereafter to be related; where the 
blood in an animal in health was found to have its 
diſpoſition to coagulation increaſed, in proportion 
as the veſſels were emptied, and as the animal be- 

came weaker. It may likewiſe be proper to men- 
tion, that though the inference is here drawn from 
two experiments only, yet I have likewiſe obſerved 
the ſame appearance in other caſes, which J have 
thought unneceſſary to relate. 


the 


the Properties of the Blood. . 39 
the laſt; for the firſt cup will nearly 
ſhew the ſtate of the blood at the begin- 
ning; and the laſt cup the ſtate of the 
blood at the latter part of the evacuation, 


IT frequently happens, that inſtead of 
an inflammatory cruſt over the whole 
ſurface of the craſſamentum, there is only 
a partial one, which appears in large 
ſpots or ſtreaks. In ſuch caſes I have 
obſerved, that only a part of the blood 
had its diſpoſition to coagulate leſſened, 
as in Experiment XV. in which ſome of 
the blood remained fluid and tranſparent, 
where thoſe ſtreaks appeared, for ſome 
time after the coagulation had begun in 
other parts of the ſurface. Now whe- 
ther in thoſe caſes there had been the 
{ame difference before the vein was 
opened, or whether the whole blood had 
not been of the inflammatory kind, be- 
fore veneſection, and a part of it was 
changed as it ran out, or as ſoon as the | 

general fulneſs was diminiſhed, may be 


2 queſton ; but the probability, I think, 


* 
2 
* - 
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is much in favour of its being changed 

| during the time of the evacuation, from 

=_ - what was obſerved in the laſt experi- 
ments, | : 


WHEN I had obſerved that this diſpo- 
fition of the lymph to coagulate was in- 
creaſed by bleeding, or by weakening the 
action of the blaod-veſlels, I ſuſpected 
that poſſibly in thoſe caſes where the 
body was very weak, the diſpoſition to 
coagulate might be ſo much increaſed, that 
inſtead of being three or four minutes in 
beginning to do it, after it is let out of 
the veins (as is the caſe in people in 
health) it might coagulate in leſs time, 

or almoſt inſtantaneouſly; for I imagined, 
that unleſs this took place, we could 
hardly conceive how the blood ſhould 
ever have time to coagulate in ruptured - 
veſſels, ſo as to ſtop hemorrhages, as it 
is believed to do. And upon this occa- 
ſion I recollected a remark that I had 

| heard, particularly from Dr. Hunter, 
=_ .. A | | which 
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which is, That the faintneſs which 
© comes on after hemorrhages, inſtead 
«© of alarming the bye-ſtanders, and 
% making them ſupport the patient by 
“ ſtimulating medicines, as ſpirits of 
« hartſhorn and cordials, - ſhould be 
* looked upon as ſalutary; as it ſeems 
“ to be the method Nature takes to give 
« the blood time to coagulate. Now 
as this ſeemed to favour my ſuſpicion, I 
determined to make the experiment. 


EXPERIMENT XXI. 


BELIEVING it would be ſufficient for 
this purpoſe, to attend to the properties 
of the blood, as it lows at different times 
from an animal that is bleeding to death, 
I therefore went to the markets, and at- 
tended the killing of ſheep; and having 
received the blood into cups, I found my 
notion verified. For I obſerved, that the 
blood which came from the veſſels imme- 


7 | diately 
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| diately on withdrawing the knife, was 


about two minutes in beginning to coa- 
gulate; and that the blood taken later, or 
as the animal became weaker, coagulated 
in leſs and leſs time; till at laſt, when 
the animal became very weak, the blood, 
thbugh quite fluid as it came from the 
veſſels, yet had hardly been received into 
the cup before it congealed. I have alſo 
repeated the experiment, by receiving 
blood into different cups at different times, 
whilſt the animal was bleeding to death; 
and though the time taken up in killing 
the animal was not commonly more than 
two minutes, yet I obſerved, on compa- 
ring the cups, that the blood which iſſued 
laſt coagulated firſt *. I have obſerved 

TN | likewiſe, 


* It may be neceſſary to mention a circumſtance 
that has occurred in repeating theſe experiments 
which is, that although the laſt cup being taken 
from the animal when much reduced, always coa- 
gulated in leſs time than the firſt; yet when four 
or five cups were uſed, the blood in them did not 
always coagulate preciſely in the inverſe order of 
their being filled; for ſometimes the ſecond coagu- 

| lated 
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likewiſe, that the blood coagulates with 
a different appearance in proportion as 
the animal becomes weaker; that which' 
follows the knife begins to coagulate 
in about two minutes; it firſt forms a 
film or pellicle on the ſurface, which ex- 
| tends gradually through the whole blood, 
yet ſo ſlowly that its progreſs may be 
obſerved, eſpecially if the pellicle be 
moved from time to time. But the blood 
that comes from the fainting animal is 
coagulated in an inflant, after it once 
begins. From this circumſtance, that the 
diſpoſition of the blood to coagulate is 
increaſed as the animal becomes weaker, 
we may draw an inference of ſome uſe 
with regard to the ſtopping of hemor- 
rhages, viz. not to rouſe the patient by 


lated, before the third. This circumſtance at firſt 
ſeemed contradictory to the general concluſion, but 
on a more careful examination, it was ſuſpected to 
de owing to the ſtruggles (or temporary exertion 
of ſtrength of the veſſels) of the animal, and no 
difference was obſerved in the expoſition to cold or 
tO alr. 8 


ſtimulating 
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ſtimulating medicines, nor by motion; 
but to let that languor or faintneſs con- 
tinue, ſince it is ſo favourable for that 
purpoſe; and alſo, that the medicines 
likely to be of ſervice in thoſe caſes, are 
ſuch as cool the body, leſſen the force of 
the circulation, and increaſe that languor 
or faintneſs . For, in proportion as 
theſe effects are produced, the divided 
arteries become more capable of con- 
tracting, and the blood more readily 
coagulates; two circumſtances that ſeem 
to concur in cloſing the bleeding orifices f. 


IT 


* Beſides giving ſtimulants and cordials to couns 
teract the fainting, it is a common practice in many 
parts of England, to give women, who are flood- 
ing, conſiderable quantities of port- wine, on a ſup- 
poſition that it will do them ſervice by its aſtrin- 
gency. But ſurely, from its increaſing the force of 
the circulation, it muſt be prejudicial in thoſe caſes. 

Perhaps many of the remedies called ſtyptics might 
be W to for the ſame reaſon. 


+ Tt has of late _ proved by experiments, par- 
ticularly by thoſe of the ingenious Mr. Kirkland, 
that the larger arteries, when divided, contract ſo as 


to 
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IT has been queſtioned whether blood- 
letting can be properly recommended in 
hemorrhages, excepting in thofe that are 
attended with evident ſigns of plethora: 
but do not theſe experiments ſhew, that 
a vein may be opened with proprietys 
even where there is no plethora, in order 
{ſuddenly to bring on weakneſs; by which 
the momentum of the blood may be ſo 
diminiſhed, and the diſpoſition of the 
lymph to coagulate may be ſo increaſed, 
as to ſtop the hemorrhage? For, when we 
conſider how, ſoon the blood-veſſels con- 
tract, and adapt themſelves to the quan- 
tity of blood which they contain, it ſeems 


to ſtop the hemorrhage. But the large coagula 
which we ſee in the orifices of the veſſels of the 
uterus of thoſe who die ſoon after delivery, and the 
ſtopping of hemorrhages where the blood-veſſels 
were ruptured on their ſides and not entirely divided 
make me believe that contracting the bleeding ori- 
fice is not the only method nature takes to ſtop 
an hemorrhage. Her reſources indeed are great, 
and ſhe has often more methods chan one of pro- 
ducing the ſame effect. 


* 
* 
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not improbable that in ſome caſes where 
the hemorrhage is not profuſe, but long- 
continued, the ſtrength of the patient may 
be ſo recruited, that the diſpoſition to 
coagulate ſhall not be ſufficiently in- 
creaſed, or the extremities of the veſſels 
ſufficiently contracted, for the ſtopping 
of the bleeding; but, by emptying the 
veſſels ſuddenly, this effect may be ob- 
tained, and the hemorrhage may be ſtopt 
by the loſs of leſs blood, than would 
have happened, had only the ſlow drain- 
ing been continued. 


ALTHOUGH the whitiſh cruſt fo com- 
monly ſeen in inflammatory diſorders, 
has ſo very morbid an aſpect, as might 
induce us to conſider it as inflammatory, 
and to bleed repeatedly in all thoſe caſes 
where 1t occurs, yet I believe we ſhould 
act improperly : for, to ſay nothing of 
Pregnancy, in which the appearance is 
almoſt conſtant, there are few phyſicians 
that have not ſeen patients, who, even 


= - 
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in ſuch circumſtances, were the worſe for 
this evacuation. Nor need we be ſur- 
priſed that this ſhould happen, conſider- 
ing how ſoon in ſome inſtances this ſize 
diſappears; and if ſo, may we not ſup- 
_ poſe, that it may likewiſe ſoon be formed, 
even by a ſhort exertion of ſtrength in 
the veſſels? Perhaps this was the caſe in 
the gentleman mentioned in page 55, 
who in leſs than twenty-four hours after 
bleeding, had ſymptoms of great weak= 
ned. Shy 


As it appears from theſe experiments, 
that the diſpoſition of the blood to coa- 
gulate is increaſed by bleeding, it may 
be uſeful to attend more to this eircum- 
ſtance, and to compare the coagulation 
of the blood in the laſt, with that in the 
firſt cup, even in caſes that are not at- 

tended with the inflammatory cruſt. 

And it may likewiſe be worth while to 
make the ſame compariſon in thoſe caſes 
where every cup has a cruſt; which fre- 

F 2 quently 
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- quently happens both in rheumatic and 
in phthiſical complaints. By theſe means 


we may judge what effect the evacuation - 
has produced on the ſtrength. or fulneſs 


of the veſfels; and may perhaps, by in- 


ſpecting the laſt cup, eſpecially if it con- 


tains only a ſmall quantity, be able to 


gueſs pretty nearly at the nature of the 


blood which remains in the body. In 
the rheumatic caſe mentioned in page 


41, every cup contained this cruſt; and 
although the blood in the laſt cup coagu- 
laated in much leſs time than that in the 


firſt, yet as it was later in coagulating 


than common, I ſuſpected what remained 
in the veſſels had the ſame diſpoſition; 
but the patient recovered without repeat- 
ng the evacuation. 


IT may be mentioned here, that I have 
once or twice ſeen blood, which, when it 


| firſt began to coagulate, had on its ſur- 
face a red pellicle, and underneath a 


tranſparent fluid, which afterwards 
i p formed 
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formed a cruſt. In theſe caſes, if the. 
red pellicle had not been removed before 
the reſt of the blood had congealed, we 
might have concluded that no part of the 
blood had this diſpoſition to form a white 
cruſt. This appearance, I ſhould 1 ima- 
gine, was owing to the blood, where in 
contact with the air, having coagulated 
before the red particles had time to ſub- 
ſide, from that part of the lymph which 
had its Gipolation to * lei- 
ſened. 


Tur learned profeſſor de Haen has 
taken notice of a curious appearance of 
the blood, which he could not account 
for; but which, I preſume, may be ex- 
plained from ſome of the above experi- 
ments. His obſervation is, “ that, 
© having bled a perſon in a fever, the 
blood was covered with an inflamma- 
« tory cruſt, and upon examining the 
& craſſamentum in one of the cups, he 
* found that it formed a fort of ſack 

: 0 © contain» 
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„ containing a clear fluid: this fluid 
&« being let out, and the cup ſet by, on 


„ examining it next morning, he ob- 
& ſerved a very firm cruſt covering the 


whole again, and extending to the 
ei bottom of the cup *.” I once met 
with a caſe ſimilar to this; for, having 
bled a perſon into four cups at ten 
o'clock in the morning, on looking at 


the blood afterwards, at five in the af- 


ternoon, I found the ſerum had not ſepa- 


rated from the craſſamentum in the firſt 
cup; but the craſſamentum felt as if it 


contained a fluid in a bag, as profeſſor 


de Haen has deſcribed it. Upon preſ- 


ſing it, the fluid guſhed out, and in a 
few minutes after being expoſed to the 
air, coagulated: there was however this 
difference in the two caſes, that in mine 
the fluid was red, ſo that it formed a 
red cruſt over the firſt, which was white. 
Now this ſeems to have been owing to the 
blood's having firſt coagulated, where it. 


vide Rat. Medendi, cap. vi. 
| was 
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was in contact with the air and with the 
ſides of the cup; and the fluid which 
guſhed out was the /erum, with a part of 
the coagulable lymph, which ſtill re- 
mained fluid; but, when expoſed to the 
air, it jellied or coagulated, as it natu- 
rally does. That one part of the lymph 
can remain fluid after the other is coa- 
gulated, is proved by ſome of the pre- 
ceding experiments; and I have more 
than once ſeen blood, which appeared 
perfectly jellied ſoon after bleeding; yet, 
on cutting into the coagulum, a tranſpa- 
rent fluid has oozed out, which after- 
wards jellied. And ſo ſlowly does this 
coagulation proceed in ſome caſes, that, 
in an experiment mentioned before, a 
part of the blood in a, dog's heart was 
found uncoagulated thirteen hours after 
death. And I have likewiſe diſtinctly 
obſerved, that in ſome caſes where the 
diſpoſition to coagulate was much leſſened 
during the evacuation, the blood at the 
bottom of the cup has jellied, whilſt the 
greateſt part of the ſize at the top was 

ET yet 


7a An experimental Inquiry into 
yet fluid; there being only a thin pel- 


luicle on its ſurface, where it was in con- 


tact with the air. 


3 ;nflance of a change in the 
properties of this coagulable lymph, 
which appears curious, was ſeen in ſome 
experiments, where I had occaſion to 
throw the blood into water, and into oil, 
during the winter ſeaſon, whilſt the heat 
of the water and of the oil was no greater 
than 419 of Fahrenheit's ſcale. In all 
thoſe experiments, I found that the diſ- 
poſition to coagulate was leſſened, the 
blood becoming more and more viſcid, 
but did not coagulate whilſt in that de- 
gree of cold. I ſhall next relate thoſe 

experiments. | 


EXPERIMENT XXI. 


Tux jugular vein being properly tied, 
__andthen cut out from a rabbit juſt killed, 
Was thrown into water of 41 of heat, 
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and taken out at the end of half an hour; 
when the blood was found to be ſtill 
fluid, though rather more viſcid than 


natural; but, after being 2 to the | 
air, it pts, 


EXPERIMENT XXII. 


Two pieces of the jugular vein of a 
dog, juſt killed, were put into water, in 
which the thermometer ſtood at 41; one 
was taken out after twenty minutes, and 
the other after three quarters of an hour; 
the blood in both was found to be HY 
and to coagulate afterwards. 


As it was evident from theſe experi- 
ments, that the water had leſſened the 
diſpoſition of the blood to coagulate, 1 
next enquired to what property in the 
water this effect could be owing ; and to 
ſee whether water that was warmer would 
not have the ſame effect, I made the 
fen experiment. . - 2 


EXPE» 
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\ 


EXPERIMEN T XXIV. 


On December the thirteenth, I cut out 


two pieces of the jugular vein of another 


dog, immediately after his death. One 
piece was put into cold water, and the 
other into water kept warm by a lamp, ſo 
that the heat never varied more than 
between 9o and. 100%. At the end of 


three quarters of an hour, that in the 


warm water had in it a coagulum as large 
as a garden-pea;z but that in the cold 
water, being let out into a cup, was 
quite fluid. Twenty minutes after be- 
ing expoſed to the air, that which had 
been in the cold water was coagulating ; s 


but that from the warm water neither 


then nor afterwards ſhewed any ſigns of 


| Farther coagulation: ſo that it ſeemed 
not only to have jellied whilſt in warm 


water, but to have begun to part with 


its /erum. From this experiment, it 


ſeems * that the coldneſs was that 
property 
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| property of the water to which the lef- 
ſened diſpoſition to coagulate was o wing; 
but, to be more ſure of this, and to ſee 


whether the blood might not be kept 5 


fluid a longer time by thele means, I 
tried as follows: 


EXPERIMENT XXV. 


ON January the fourteenth, I cut out 
a piece of the jugular vein of another 
dog, and put it into oil, in which the 
thermometer ſtood at 33%, At the end 
of ſix hours it was taken out, and the 
red particles were obſerved: through the 
coats of the vein to have moſtly ſettled 
to one fide. The blood was let out into 
a cup, and was found to be fluid; at the 
end of fifteen minutes above one half was 
ſtill fluid; in twenty-five minutes it. 


ſeemed to be quite jellied. Now as in 


this experiment a ſimilar effect was pro- 
duced, as when the vein was put into 
water, it ſeems probable that it was the- 

coldneſs 
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coldneſs of the water, and of the oil, 


which had leſſened the . of the 
| op to coagulate. ; 


EXPERIMENT XXVI + 


ANOTHER piece of the ſame vein was 
put into river-water, in which the ther- 
mometer ſtood at 389, and was left till 
the next morning; when, after twenty- 
two hours and a quarter, it was taken 
out. The red particles did not ſeem to 
have ſubſided, as in the former experi- 
ment; but the vein being opened the 
blood was found to be fluid, though ſo 
viſcid that it could barely drop from the 

veſſel. The cup into which it was re- 
ceived was placed upon the window of a 


4 It is neceſſary to obſerve here, that great expe- 
dition ſhould be uſed in making theſe experiments; 
for, unleſs the vein be cut out in a few minutes 


aſter the death of the animal, the experiment may 


not ſucceed, from the n s having begun to coa- 
gulate. | 


moderately 
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moderately warm room, and was exa- 
mined carefully from time to time; but 
the blood never had any appearance of 
coagulation, on the contrary, it remained 
fluid till it was dried by the evaporation 
of the water, which happened by the 
next day. In this experiment the cold 
feemed entirely to have prevented the 
coagulation of the lymph: ſo ill- founded 
is the common opinion, that cold eoagu- 
lates the blood. 


As the lymph, on being cooled, is 
deprived of its power of coagulating 
when expoſed to the air, may we not 

thence be led to explain that fact men- 
tioned by Liſter, that the blood of thoſe 
cold animals which ſleep during the win- 
ter-ſeaſon, on being let out into a baſon, - 
does not coagulate ? And thence, as he 
_ obſerves, remains always fit for motion. 


CHAP. 
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CHAP. IV. 


Some further obſervations on the coagulable 


lymph, and on the ſudden changes pro- 
duced upon it. 


F the reader has been perſuaded of the 
common opinion, that the diſpoſition 

of the blood to coagulate is increaſed in 
inflammatory diſorders, it may perhaps 
appear to him, as it formerly did to me, 


à very extraordinary circumſtance that 


the contrary ſhould be true; and likewiſe 


that the blood ſhould in reality be the more 


diſpoſed to concrete, in proportion as the 
body is weakened, or as the action of 


the blood-veſlels is diminiſhed. And as 


we are naturally tenacious of old opi- 
nions, and unwilling to adopt new ones 
«6 {oh e 
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till fully proved, he may ſuſpect that 
there has been ſome fallacy in theſe ex- 
_ periments. And indeed I muſt acknow- 
ledge, that there is, in appearance, one 
ſtrong argument againſt my general 
_ concluſion, which is, that it has not 
only been remarked, that the firſt cup 
bas a cruſt, whilſt the laſt has none; 
but likewiſe, that the ſecond, or the third 
cup, alone ſhall have a cruſt, whilſt the 
preceding ones are without it. Now 
this, I ſay, ſeems contradictory to what 
I have advanced, concerning the diſpo= 
ſition of the blood to coagulate being 
increaſed in proportion as the body 18 
weakened ; for here in proportion as the 
blood is evacuated, its diſpoſition to coa- 
gulate is leflened; ſince it was more ſizy 
in the ſecond, or third cup, than in the 

firſt. But, in anſwer to this objection, 
I muſt remark, that theſe caſes very ſel- 
dom occur; and that in general the firſt 
cups are more ſizy, and are the lateſt in 
jellying; and when the contrary takes 
| co place, 
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place, or when the ſecond or third cup 
is more ſizy than the preceding, I am 
perſuaded, that upon a careful exami- 
nation, inſtead of weakening, they will 
be found to ſtrengthen my inference; as 
will appear probable by the following 
caſe, which has occurred ſince theſe ex- 
periments were publiſhed in the Philofo= 
| procal Tranſactions. 


EXPERIMENT XXVI. 


ON the 13th of June, I viſited a young 
man, twenty-two years old, of an athletic 
habit, who complained of a violent pain 
in his head and back, with a full ſtrong 
pulſe ; but as he was then in a profuſe 
ſweat, which had been preceded by a 
ſhivering, it was not thought proper to 
bleed him, and the rather, as we were 
informed, that he had had a ſimilar 
paroxyſm two days before. But next 
day, finding that his fever had not left 
Am with the Feat, and that he ſtill had 

a pain 
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a pain in his. head and back, and that 
his pulſe, though not now full and ſtrong, 
yet was quicker than natural, it was then 
Judged neceſſary to take away ſome blood: 
Upon opening the vein, the blood flowed 
very ſlowly, and indeed merely trickled 
down his arm. Imagining that the 
bandage might be too tight, I ſlackened 
it, but ſtill the motion of the blood was 
not accelerated. I then aſked him whe- 
ther he had not been afraid of the bleed- 
ing, and he told me he had; and on 
feeling his pulſe in the other arm, I 
found it very low. I therefore deſired 


him to move the muſcles of his hand, 


which he did; but nevertheleſs ſo flowly 
did the blood run, that it was four mi- 
nutes before I got an ounce and an half 
into a cup. I then ſtopt the orifice till 
another cup was brought,' into which 


the blood ran in a full ſtream, to the | 


quantity of three ounces, and that in two 
minutes, although the orifice was rather 
ſmall, fo much was its velocity now in- 
G creaſed. 
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creaſed. Into the third cup, which like- 
wiſe held three ounces, the blood ran 
ſtill fafter, as it was filled in leſs than 
two minutes. By this time the patient 
beginning to be faint, I ſtopt the bleed- 
ing till he could lie down on the floor, 
and then about three drachms more of 
blood were received into a fourth cup: 
this came away very ſlowly, and the 
bleeding ſtopt of itſelf. He drank a glaſs 
of water, and did not faint, and he ap- 
peared afterwards to be much relieved by 
the evacuation. Upon this blood I made 
the following remarks : 


THAT which was taken away laſt was 
firſt coagulated, and completely too, by 
the time I had tied up his arm, which 
was in three minutes from the blood's 
firſt running into the cup. 


Tu blood which was received into 
the firſt cup coagulated next, and as I 
obſerved by my watch, in twelve minutes 
from its being ſet down on the table. 

Tur 
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THAT which was received into the 
ſecond cup was the third in order as to 
coagulation, and was conſiderably later 
in jellying than the firſt; for in fifteen 
minutes it was not thoroughly coagu- 
lated ; nay, even in twenty-two minutes 
a ſmall part of it was ſtill fluid. It was 
remarkable, that none of theſe three had 
any ſize. 


Bur the blood in the third cup differed 
conſiderably from that in the others; for 
in five minutes it began to appear tran- 
ſparent on its ſurface, an indication of a 
future ſize, and it was later in coagulat- 
ing than that in the other cups; for even 
at the end of twenty-fix minutes a great 
part of the coagulable lymph was ſtill 
flud, as appeared on removing the pel- 
licle that covered it; but in thirty-five 
minutes it was completely jellied. The 
ſize in this blood was very thick and 
* 
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Now this caſe, when carefully exa- 


mined, inſtead of being an objection to 


my concluſions, will, I preſume,- be 
thought a ſtrong confirmation of them. 


Fo, in the firſt place, as the blood in 


the third cup alone had a cruſt, and was 


much later 1n jellying than the reſt, it 
ſtrengthens my inference, that the dif- 
poſition of the blood to coagulate is leſ- 
fened in thoſe caſes where the inflamma- 
tory cruſt or ſize appears. And as the 
blood ran more rapidly into this cup, it 


| ſhewed that the heart and blood-veſlels 


had begun to act with greater force, and 
therefore confirmed the opinion, that in 
proportion as theſe act more ſtrongly, 

the diſpoſition of the lymph to coagulate 


is diminiſhed. The ſame opinion is like- 


wiſe ſupported by obſerving what hap- 


pened to the blood in the firſt cup, which 


eoagulated ſooner than that in the third, 


owing to the veſſels then acting more 5 


weaklys : 
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_ weakly, as was evident from the blood's 
trickling down the arm, and from the 
lowneſs of the e pulſe 


2 Ir may be obſerved, that the 
great difficulty in admitting the conclu- 
ſion made in the former part of theſe 


* In like manner may be explained another va- 
riety in the appearance of the ſize, namely where 
it is found in the firſt and laſt cups, but not in the 
| ſecond or third: this I ſuſpect ſeldom happens, but 
when it does, it may perhaps be found, on exami- 
nation, that the veſſels were acting more weakly 
| whilſt the ſecond or third cups were filled. For, 
ſo eaſily does this ſize appear to be removed, or 
formed, that I. ſuſpect it may ſometimes happen, 
that when the blood is taken away, in a full ſtream, 
from a large orifice, the patient may be ſo ſuddenly. 
weakened, and the properties of the blood may in 
conſequence be ſo changed by the time the ſecond 
cup is filled, that the ſize ſhall be removed: and yet 
afterwards the veſſels may recover their former tone, 
ſo that the third or fourth cup may acquire a ſize 
again. Nay, I ſuſpect that this appearance may even 
be affected by the paſſions, particularly from obſery- 
ing that the patient abovementioned, as well as 
others whoſe blood at firſt trickled lowly down their 
arms, had been much afraid of the lancet. 


. ſheets 


86 An experimental Inquiry into 
ſheets (viz. that the want of ſize in the 
laſt cup is occaſioned by an alteration in 
the blood-veſſels) was to conceive how 
theſe veſſels could poſſibly alter the pro- 
perties of the lymph ſo ſuddenly, as in 
the time between receiving the blood into 
the firſt cup, and into the laſt. But this 
caſe confirms that inference, by ſhewing 
the fact in a clearer point of view; for 

even here, where the appearance of the 
ſize was reverſed, it was found that the 
blood which had a cruſt or ſize was lateſt 
in coagulating, and that it was this blood 
which was taken out of the veſſels when 
they acted moſt ſtrongly, as was proved 
by the rapidity with which it 0 inte 
the cup. 


30% * the times 1 which the 
blood jellied in theſe cups were ſo very 
different (the firſt coagulating in twelve 
minutes, the ſecond in about twenty-two, 
the third in thirty-five, and the fourth in 
leſs than three minutes, notwithſtanding 

theſe 
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theſe cups were filled in leſs than two 

minutes after one another), it ſhews, I 

ſay, how ſoon that ſtate of the blood- 
| veſſels on which the ſize depends, can be 
removed and aſſumed, and therefore leads 
us to conclude, that although this ſize 
is in general a ſign of an inflammatory 
diſorder, or a ſtrong action of the veſſels, 
yet there may be ſeveral circumſtances 
to be taken into the account, before we 
can judge from its preſence, or abſence, 
whether or no veneſection ſhould be re- 
peated: and it likewiſe ſhews clearly, 
that it would be 1mproper to determine, 
from the preſence of this alone, when 
bleeding is neceſſary ; and yet there have 
been not a few who have inclined to 
make ſuch a concluſion, from their con- 
ſidering this cruſt or ſize as fo very mor- 
bid an appearance. | 


 4thly, As the blood in the third cup 
was fo late as thirty-five minutes in coa- 
gulating, and was ſizy, whilft that in the 

G4 fourth 


uten 
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fourth was not ſo, and jellied in leſs than 
three minutes, although it had been taxen 
from the veſlels only two minutes after 
the other, but at the time the patient had 
become faint ; it ſhews how much faint- 
neſs and languor increaſe the viſcidity of 
the blood, and likewiſe its diſpoſition to 
coagulate, ſince in two minutes they pro- 
duced ſuch a change as to remove the 
ſize, and to reduce the time of coagula- 
tion from thirty-five to three minutes. 
It therefore ſhews clearly how much 
languor and faintneſs ſhould be encou- 
raged in hemorrhages, and how carefully 
we ſhould avoid giving any thing that 
can ſtimulate, or rouſe the patient; that 
pe medicines likely to be of ſervice are 


nitre and the acids; or ſuch as cool the 


body, or have the property of diminifh- 
ing the force of the circulation, or of 
increaſing that languor or faintneſs *; 


1 


It has been objected here, that nitre would 
ſeem improper fox this purpoſe, becauſe in experi- 
ments 
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chat all agitation of mind ſhould, as much 
as poſſible, be prevented, leſt it increaſe 
the circulation: that all muſcular mo- 
tion ſhould be avoided: for the ſame rea- 
| ſon: for that an exertion of the patient's 
ſtrength can leſſen the diſpoſition of the 


blood to coagulate, I am perſuaded from 


ſome of the abovementioned- caſes, and 
likewiſe from what I have obſerved. in 

dying ſheep, where the ſtruggles of the 
expiring animal ſeemed in ſome inſtances, 


ments mentioned before (p. 12.), it was found to 
prevent the coagulation of the blood, out of the 
body; but this objection is removed, by conſider- 
ing, that, in order to prevent coagulation, the nitre 
muſt be uſed at leaſt in the proportion of two ſcruples 
to every two ounces of blood. But, when we ex 
hibit it internally, we ſeldom give more than a 
ſcruple every two hours, which can have, no effect 
in attenuating the whole maſs of blood, nor in pre- 
venting coagulation 3 eſpecially as we have reaſon 
to believe its properties are changed, before it paſſes 
the digeſtive organs. Its good effects in hemorrhages, 
therefore, are probably owing to its action upon the 
ſtomach. For proofs of its utility, ſee Medical Ob- 
ſervations and Inquiries, vol. IV. art, xvi. 
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when violent, to alter the properties of 
the lymph. 0 


Wr have endeavoured to explain the 


appearance of the inflammatory cruſt or 
ſize, from the red globules having 
ſubſided from the ſurface of ſuch 


blood before it coagulated : this we ob- 
ſerved was partly owing to the lymph's 
being later in coagulating in thoſe caſes, 
but principally to its being thinned, But 
we may now add, that although the at- 
tenuation of the lymph, and its leſſened 
tendency to coagulate, are connected in 
moſt of thoſe caſes, yet they do not al- 
ways go together; for the lymph may 
have its diſpoſition to coagulate leſſened 
without being thinned ; which was evi- 
dent in the preceding caſe, on comparing 
the blood in the ſecond with that in the 
third cup; for the blood in the ſecond 
cup had no ſize, notwithſtanding it re- 


mained fluid at leaſt ten minutes after the 


ſize had begun to appear in the third: 

this I attribute to the blood in the third 

| being 
2 
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being more attenuated, and thereby more 


readily allowin g the * to ſub- 
__ 


THAT the blood may have its diſpo- 
ſition to coagulate leſſened, without be- 
ing attenuated, is likewiſe probable from. 
the following SW : 


EXPERIMENT XXVIIL 


IN the month of January I bled a man, 
who complained of a pain in his head, 
attended with giddineſs and ſhivering, a 
pain and ſickneſs at his ſtomach, and 
with a full and quick pulſe: the blood 
was found to remain fluid for ten minutes, 
and then jellied, but no ſize appeared. 


EXPERIMENT XXIX. 


IN another perſon, who was bled 
merely for a drowſineſs, and becauſe he 
was accuſtomed to that evacuation in the 


Spring, 


92 A experimental Inquiry into 
Spring, I found the blood remain ſeven 


minutes without coagulating, and yet it 
was without any ſize. 


Now, ſinee in theſe caſes the blood 
remained ſo long fluid, and yet the red 
particles did not ſubſide, or no ſize ap- 
peared, I ſhould conclude, that only the 
diſpoſition of the lymph to coagulate was- 
leſſened, without its being thinned. And 
from the laſt caſe we may likewiſe con- 
* clude, that although the times, at which 
the blood taken from perſons in health 
begins to coagulate, be allowed to be 
about three minutes and an half, as I 
have found from repeated obſervations, 
yet there may be ſome variety in this, 
reſpect; for a plethora and other circum- 
ſtances may make it later in coagulating 
in ſome caſes, even where the patient is 
otherwiſe in perfect health *. | 


This inference is confirmed by a caſe men- 
tioned below, Experiment 31, | 
| 1 WE 


the Properties of the Bld. 93 
1 Wr have obſerved before, that the ſize 
is ſometimes very firm, and at other 
times ſpongy and cellular; theſe differ- 
ences in its denſity are, I ſuſpect, in 
proportion to the degree of attenuation 
and leſſened diſpoſition of the blood to 
coagulate; for as the coagulation begins 
on the ſurface, and forms there a film 
which attracts the reſt of the lymph, the 
more that lymph is attenuated, and the 
flower it coagulates, the more will the 
film be able to ſeparate it from the red 
globules, and from the ſerum: thence 
perhaps it is, that when the blood, beſides 
being very thin, likewiſe jellies ſlowly, 
we ſometimes fee almoſt the whole coa- 
gulable lymph collected at the top, form- 
ing a firm cruſt, which being free from 
the ſerum, as well as from the globules, 
contracts the ſurface into a hollow form. 
But when the blood has its diſpoſition to 
eoagulate leſs diminiſhed in proportion to 
the attenuation, then, although the glo- 
bules ſubſide from the ſurface, yet the 
7 ; whole | 
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whole of the lymph jellies ſo ſoon after 
the coagulation begins, that there is not 
time for its being ſeparated from the ſe- 
rum, of which it therefore contains a 


conſiderable quantity, and is of courſe 15 
more {ſpongy and cellular, 


In proportion to the thickneſs and 

denſity of the ſize, the bottom of the 
cake is of a looſer texture; but this looſe- 
- neſs of texture is not owing to putrefac- 
tion, as has been ſuſpected, but merely 
to the lymph's being collected at the top, 
and therefore leaving the bottom of the 
craſamentum. 


NoTWITHSTANDING lender does 

in general weaken the action of the veſ—- 
ſels, increaſe the diſpoſition of the blood 
to coagulate, and even thicken the lymph; 
yet it may happen, that, in the ordinary 
quantity in which blood is taken away, 
none of theſe effects ſhall be produced; 


of this the following caſe ſeems to be an 
inſtance. 


EXP E- 


* 
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EXPERIMENT XXX, 


A woman in the ſeventh month of 
her pregnancy was bled for a violent 
pain in her fide, attended with a cough ; 
the quantity taken away was eight 
ounces, which was received into four 
cups; and as the orifice was ſmall, about 
ten minutes were ſpent in the bleeding. 
On attending to the different cups, I 
could obſerve no difference in the periods 
at which the coagulation commenced, 
and finiſhed in each, allowance being 
made for the time the blood began to run 
into each. In every one of theſe cups 
the blood was completely jellied in about 
twenty minutes, and each had a cruſt or 
ſize nearly of the ſame thickneſs. So 
that the bleeding ſeemed not to have 
produced any change in the ſtrength of 
the patient's veſſels, nor was her pain 
ſenſibly abated by it. She was therefore 
defired to live low, to confine herſelf to 

5 | : | a vege- 


* — — —— — — — — 
. — * 1 
* X „ e wunde ER. r * 
e ATW,” * 5 * 
* * 


* "on, 4 „ Ter.” I 
8 * — , 


1 
— ͤ pp “ . ˙* 1 


— 
— 3 — — 
22 r * D 
4 . - _ — — — 2 


3 7 3 * 
DF * > wth = OE 


. 


reren 


ww += LEE, 5-4 N 2 — *% * 

N Wu " * 7 - 

GR m 00 Roc !! Ares a LIE ID, an 
= 


96. An "ACER Inquiry into 


a vegetable diet, and to take a ſcruple of 
nitre every three hours in a draught of 


the decoctum pectorale; and if her pain 


and cough were not abated in a day 
or two, ſhe was directed to repeat the 
bleeding. As cloſe attendance was not 


required, I did not viſit her till four days 


after, and then ſhe had got free of her 
complaints, notwithſtanding her blood 
had been apparently ſo little changed in 

the time of the evacuation. | 


In this caſe the bleeding ſeemed nei- 
ther to have thickened the lymph, nor 
increaſed its diſpoſition to coagulate, nor 
weakened the action of the veſſels; but 
that it generally produces theſe effects, 
cannot, I think, be doubted, from our 


having obſerved it in ſo many inftances. 


Perhaps the dread of the operation might 


here have made the coagulation of the 


blood in the firſt cup approach nearer to 
that in the laſt; or perhaps the ſmallneſs 


| of the orifice prevented there being ſo 


manifeſt 
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manifeſt a change produced by the eva- 
cuation, from its giving time to the 
blood-veſſels to adapt themſelves more 
equally to the quantity they contained, 


by which means ſhe was not weakened 
by the loſs of blood. 


IT has been obſerved by Sydenham 
and others, that it ſometimes happens, 
even in inflammatory diſorders, when 
the blood trickles down the arm, inſtead. 
of running in a full ſtream, it does not 
acquire a cruſt or ſize . May not this 


be 


It may be neceſſary to obſerve, that it is not in 
every caſe where the blood trickles down the arm 
that it is without a fize; on the contrary, it ſome- 
times happens, that even in ſuch circumſtances it 
has a very denſe one; an inftance of which may 
be ſeen below, in Experiment xxx1, In thoſe 
| caſes the trickling down the arm may perhaps be 

owing to ſome circumſtance in the orifice prevent= 
ing its flowing in a full ſtream, or to a difference in 
the tightneſs of the ligature, rather than to a weak 
action of the veſſels. Or, although the ſize be 
occaſioned by a ſtrong (or ſome particular mode of) 
5 H Aion 
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be explained from what is obſerved in 
the caſe related in Experiment xxv11? 
that is, in ſuch inſtances the veſſels, 
either from a febrile, or from ſome other 
oppreſſion, act more weakly than they 
do in the ordinary caſes of inflammation; 
by which means the lymph is not ſuffi- 
ciently attenuated to allow the red glo- 
bules to ſubſide before the coagulation 
begins, and therefore the ſize does not 
appear, as in other caſes of inflammation 
where there is no ſuch oppreſſion. 


As air is found to coagulate the blood 
and cold to thicken it, an objection has 
thence been made to the concluſions from 
ſome of the preceding experiments; ; and 


action in the veſſels, 2 therefore is removed by 
weakening them, yet it may not always be re- 
moved immediately on their being weakened. For 
it may happen, that in ſome cafes the lymph may 


not be fo ſuſceptible of changes as in others; or 


when it has been very much attenuated it may not 
again be thickened aro on the velighs 
acting weakly. 


5 . 
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it has been ſuppoſed, that the changes 
in the properties of the blood, that hap- 
pen during the time of bleeding (which 
I have attributed to a difference in the 
action of the veſſels) might poſſibly be 
owing merely to a difference in the ex- 
polition to the air, or to cold. For in- 
ſtance, ſince the blood that trickles down 
the arm ſeems to be more cooled than 
that which flows in a full ſtream, it has 
thence been ſuppoſed, that its want of 
ſize, in thoſe caſes, might be owing to 
the expoſition to the air, which made it 
coagulate ſooner, and to the cooling 
which had thickened it, and thereby 
prevented its red particles from ſubſid- 
ing ſo that the ſize ſhould be formed. 
This objection is indeed plauſible, and 
to thoſe who have not ſeen theſe experi- 
ments, might at firſt ſeem ſufficient to 
explain the appearance; but upon further 
examination it will not be found to do 
it ſatisfactorily. Thus, for example, 
although it be true that air coagulates 
the blood, and likewiſe cools it, yet 
| K i: chere | 
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be explained from what is obſerved in 
the caſe related in Experiment xxy11?. 
that is, in ſuch inſtances the veſſels, 
either from a febrile, or from ſome other 
- oppreſſion, act more weakly than they 
do in the ordinary caſes of inflammation 
by which means the lymph is not ſuffi- 
_ciently attenuated to allow the red glo- 
bules to ſubſide before the coagulation 
begins, and therefore the ſize does not 
appear, as in other caſes of inflammation 
where there is no ſuch oppreſſion. 


As air is found to coagulate the blood 
and cold to thicken it, an objection has 
thence been made to the concluſions from 
ſome of the preceding experiments; and 


action in the veſſels, and therefore is removed by 
weakening them, yet it may not always be re- 
moved immediately on their being weakened. For 
it may happen, that in ſome cafes the lymph may 
not be fo ſuſceptible of changes as in others; or 
when it has been very much attenuated it may not 
again be thickened nee, on the veſſels 
in _ 
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it has been | et that the changes 
in the properties of the blood, that hap- 
pen during the time of bleeding (which 
I have attributed to a difference in the 
action of the veſſels) might poſſibly be 
owing merely to a difference in the ex- 
poſition to the air, or to cold. For in- 
Nance, ſince the blood that trickles down 
the arm ſeems to be more cooled than 
that which flows in a full ſtream, it has 
thence been ſuppoſed, that its want of 
ſize, in thoſe caſes, might be owing to 
the expoſition to the air, which made it 
coagulate ſooner, and to the cooling 
which had thickened it, and thereby 
prevented its red particles from ſubſid- 
ing ſo that the ſize ſhould be formed. 
This objection is indeed plauſible, and 
to thoſe who have not ſeen theſe experi- 
ments, might at firſt ſeem ſufficient to 
explain the appearance; but upon further 
examination it will not be found to do 
it ſatisfactorily. Thus, for example, 
although it be true that air coagulates, 
the blood, and likewiſe cools it, yet 
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there are changes remarked 1n the pre- 
Et» ceding experiments that cannot be 
4 explained merely by a difference in the 
expolition to the air: Thus, in Experi- 
ment XxVH. the blood in the third cup 
was thirty-five minutes in being com- 
pletely coagulated, whilſt that in the 
fourth, although taken from the arm 
only two minutes later, yet coagulated 
1 in three minutes. Now no expoſition 
to the air, nor to cold, from the 
blood's trickling down the arm, could 
produce ſuch a change. Of this I am 
To „ perſuaded from what I have obſerved on 
1 comparing the blood received into a cup, 
with that which dropt on the plate which 
held the cup; for I have repeatedly ſeen 
on thoſe occaſions, that the blood on the 
plate, although it was ſo much more cool- 
ed and ſo much more expoſed to the air, 
than that in the cup, yet inſtead of coa- 
gulating proportionably ſooner, was later 
in being coagulated. The following ex- 


* ſhews this clearly. 


* 
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„ 


EXPERIMENT xXxXXI. 


A YOUNG woman with a violent in- 
flammation in her eyes, was bled on the 


5th of March, early in the morning, 


before ſhe had breakfaſted, and whilſt 
ſhe was complaining of a ſickneſs at her 
ſtomach ; the blood followed the lancet 
in a ftream, but immediately after it 
only trickled down the arm, and con- 


tinued to do ſo during the whole of the 
_ evacuation. About eight ounces of blood 

were taken away into four veſſels, viz. 
into two cups and two ſaucers, in the fol- 


lowing manner: A plate holding both 


a cup and a ſaucer was held under the 
arm, and the blood was firſt received 


into the ſaucer, to the quantity of a 
ſpoonful, then as much more was re- 


ceived into the cup that ſtood by it; 


then again-the blood was ſuffered to run 
into the ſaucer, and afterwards into the 
cup, and fo alternately till there was 


* about 


e 
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n two ounces in each, when they | 
were carefully ſet down on a window 
where the thermometer ſtood at 575 
the plate was placed by them, and con- 
tained about a ſpoonful of blood, which 
had miſſed the ſaucer in the beginning of 
the evacuation. Next, the ſecond plate 
was brought, and ſome blood was received 
_ firſt into the cup and then into the ſaucer, 
in the ſame manner; and three portions 
of blood were ſuffered to drop at diffe- 
Tent times on the plate, each of them 
about the breadthof a ſhilling. Now, here, 
according to the reaſoning in the objec- 
tions made to ſome of the preceding 
experiments, the blood in the ſaucers 
having twice as much ſurface as that in 
the cups, ought to have coagulated in 
half the time; and that on the plates 
ought, from the largeneſs of the ſurface, 
to have coagulated in much lefs time; 
but Juſt the contrary happened; for the 
blood in the cups was firſt completely 
coagulated, that in the ſaucers next, and 
that on the plates lateſt of all. But, 
| as 
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as the experiment ſeems curious, it may. 


be proper to give a more particular 
detail of what was obſerved. 


Ox looking at the firſt plate, at the 
end of ſeven minutes after it was ſet 
down on the window, the ſurface of the 
blood in the cup was conſiderably tran- 
ſparent, and a pellicle (that is the ſur- 
face beginning to coagulate) was formed 
upon it; but no tranſparency was diſtin- 


guiſhable on that in the ſaucer, nor 


could any pellicle be obſerved upon 
drawing a pin through it, or through 
that which had dropt upon the plate. 
At the end of fifteen minutes the blood 
in the cup and in the ſaucer were pretty 
much coagulated, or had a thick pel- 
licle, whilſt none could yet be obſerved 
on that upon the plate. At the end 
of fifty-five minutes that in the cup was 
_ juſt beginning to part with its ſerum, 
whilſt the blood in the ſaucer was not 
yet completely coagulated; for on inclin- 

H 4 : ing 
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ing it to one fide, a part of the blood 
appeared fluid under the pellicle. That 
on the plate was now coagulated. They 
were all three ſizy; and the blood in 
the ſaucer had a ſize which ſeemed to be 
as firm, and in as large a quantity, nearly, 


ds that in the cup; and the ſize upon 


the blood in the plate was thick enough 


do be eaſily diſtinguiſhed. | 


In the ſecond plate, at the end of 
ſeven minutes after being ſet on the 
window, both the blood in the cup and 
in the ſaucer were beginning to coagu- 
late; and had a pellicle of a conſiderable 
thickneſs, and were both ſizy: but no 
pellicle appeared on any of the three 
-portions that had dropt on the plate. At 
the end of fifteen minutes, that in the 
cup was firmly jellied, that in the ſaucer 
not quite ſo much, and one of the ſpots 
on the plate was but juſt beginning to 
coagulate at its edge. At the end of 
| twenty-five minutes, the two laſt ſpots 

4 were 
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were till perfectly fluid, but in twenty= 
eight minutes they were beginning to 
coagulate; whilſt the blood in the cup 
was now parting with its ſerum. At 
the end of fifty minutes a conſiderable _ 
quantity of ſerum had ſeparated in the 


cup, and the ſeparation was juſt begin- 
ning in the laucer, 


Tuis experiment was repeated on 
another perſon's blood two days after, 
in the preſence of Mr. Field and Mr. 
Hendy, two ſtudious gentlemen, at that 
time living at the Middleſex Hoſpital, 
and the appearances were exactly ſimi- 

lar; and it was evident to them that the 
blood in the ſaucers was later in coagu- 
lating than that in the cups, and that 
on the plates (one of which was of pew- 
ter) was conſiderably later in jellying 
than that in the cups or in the ſaucers. 


"Tarse experiments therefore ew 
clearly, that the differences in the pe- 
riods 
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riods of coagulation, and 1n the appear- 
ance of ſize upon the blood received into 
the different cups in bleeding, cannot 
be accounted for from a difference in the 
expoſition to air; for here blood more ex- 
poſed to the air than that is which trickles 
down the arm, is found equally ſizy, 
and to be even later in coagulating than 


blood leſs expoſed. 


As we have here obſerved a new cir- 
cumſtance that appears remarkable, and 
which at firſt fight ſeems not reconcilable 
to ſome of our concluſions, 1t may there- 
fore be neceſſary to examine it farther, 
or to enquire, If air be a coagulant of 
the blood (as we have endeavoured to 
prove in the beginning of this Eſſay) 
how comes it that in this experiment 
the blood was not coagulated propor- 
tionably to its expoſition to the air? 
- This, I think, may be explained from 
conſidering another fact that was men- 
tioned in the preceding pages, viz. that 
5 cold 
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cold leſſens the blood's tendency to coa- 
gulation. The blood, therefore, in the 


ſaucer, although it was more expoſed to 
the air, yet being more cooled than that 


in the cup, was, for that reaſon, later in 
coagulating; and that on the plate, 


which was moſt expoſed to the air, being 
moſt cooled, was therefore lateſt of all. 


* 


Bur we may add, that although it be 


evident from this experiment, that the 


difference in the expoſition to air, or to 


cold, is not ſufficient to explain the changes 
which we ſee produced upon the blood, in 


ſo little time as in the filling of a ſmall 


cup, eſpecially when thoſe changes are ſo 


great as what are mentioned in Experi- 
ment xxvII. (where the blood in one 
cup was thirty-five minutes in coagu= 

lating, and had a very thick ſize, whilſt 


that taken away ſoon after, coagulated 


in three minutes, and was without a ſize) 
yet, I think, that the effects of air, and of 
cold, are conſiderable enough to deſerve to 


be 


ä 
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be taken into the account in ſome caſes, 
where the changes on the blood are not ſo 
great. For as cold thickens the blood, 
it is probable that in ſome caſes where 
the lymph is but little attenuated, and 
where therefore, in the ordinary manner 
of bleeding, there would have appeared 
but very little ſize, ſuch blood, if more 
expoſed to the air ſo as to be ſooner 
cooled, may thereby have the ſmall de- 
gree of attenuation counteracted, or 
removed, and the red particles may be 
prevented from ſubſiding. So that al- 
though in this experiment, where the 
ſize was thick, it appeared equally in the 
ſaucer as in the cup, and even appeared 
on the blood upon the plate; yet, if we 
repeat theſe experiments on a variety of 
ſubjects, it is probable, that we may 
ſometimes find the ſaucer without a ſize, 
whilſt the cup has one; for when the 
Iymph is but little attenuated a flight 
cauſe may thicken it again 3 and its 
being a little more cooled in the ſaucer 
and 
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and on the plate, may in ſome caſes be 
ſufficient to prevent the ſize from appear- 
ing. | e 8 


Ir has likewiſe been ſu ggeſted, that 
poſſibly there might be ſome difference 

in the orifice, from which the blood 
flowed, io which its different appear- 
ances in the ſeveral cups might be owing. 
But there does not ſeem to be any 
foundation for this objection, and it may, 
I think, be removed by a careful exami- 
nation only of ſome of theſe experiments, 
particularly the 27th; for there the 
blood ran in a full ſtream both into the 
ſecond cup and into the third, the orifice 
being apparently unaltered, and yet 
there was a great difference in the ap- 
pearance of the blood: for that in the 
third cup had a thick ſize, but that in 
the ſecond had none. So that there does 
not ſeem to be any circumſtance at- 
tending theſe experiments that can ex- 
plain the changes produced upon the 
| blood 
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blood in the time of bleeding, excepting 
that to which IL have attributed it, vz. 
a change in the ſtrength of the blood- 
veſſels, or in their mode of action; and 
every obſervation J have yet made con- 
firms me in that opinion. 

A VERY eminent phyſician , after 
reading the firſt edition of theſe ſheets, 
informed me, that from a ſuggeſtion 
which he met with in Profeſſor Simſon's 
Difſertations, viz.· That a ligature on the 
arm would produce a ſize f,” he had 
been for many years cautious how he took 
any indications from this appearance of 
the blood, and defired I would endea- 
vour to determine, by experiment, whe- 
ther the ligature's being a longer or 
ſhorter time upon the arm, even in the 


t Dr. Fothergill. 
I Dr. Simſon's obſervation is, that if a tight 
ligature be made on the limb, and the vein opened 
three hours after, a ſize will be produced. Vide De 
Re Medica, Diſſert. iii. Se. 38. p. 112. | 


ordinary 
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ordinary way of bleeding, might not 
influence this appearance of the blood. 
And accordingly in the preſence of 


Dr. Drummond, Mr. Field, Mr. Hendy, 
and Mr. Cockſon, I made the wo 8 
anreden; : 


E XPER IMENT XXX, 


ON the 9th of October, I n up 


both the arms of a healthy young man 
with a degree of tightneſs ſufficient to 
make the veins ſwell and become turgid, 
whilſt the pulſe remained free; a vein in 
one arm was opened immediately after 


making the ligature, and an ounce of 


blood was received into a cup. I choſe 
to take away ſo ſmall a quantity that 
there might be the leſs probability of 
producing any change upon the blood by 
weakening the body. The ligature was 
left upon the other arm for an hour, 


which made the veins very turgid, and 4 


likewyſe made the perſon complain of a 


ſtiffneſs | 
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ſtiffneſs in his fore-arm ; the artery in 
His wriſt being felt all the time, but leſs 
diſtinctly than in the other arm which 


was without a ligature. At the end of 
an hour this vein was opened, the orifice 
was large, and an ounce of blood was 


taken away. Upon attending carefully 


to each cup, it did appear that the liga- 


ture had produced ſome change; for in 


the firſt place, the blood which had been 
ſo long detained in the arm by the liga- 
ture was darker coloured, or blackiſh, 
whilſt that from the other arm was more 
florid, even at its firſt running from the 
vein. 2dly, The blood that had been ſo 
long in the arm was rather later in being 
coagulated ; for it did not begin to part 


with its /erum till at the end of thirty- 


ſeven minutes after puncturing the vein; 
whilſt in the other the coagulation was 
completed, and the ſerum was beginning 
to ooze out in thirty minutes. gdly, 


The blood which was firſt taken away 


was without a ſize, whilſt that which had 
been ſo long in the other arm had a ſmall 
. | | ſpot 


ze Properties of the Blood. 11 3 
ſpot about the breadth of a filver 
penny, and did not cover a twentieth 
part of the ſurface. 


From this experiment, therefore, it 
would ſeem, that a ligature long con- 
tinued may produce a ſize, agreeably to 
Dr. Simſon's obſervation, but then it 
will probably be only 1 in ſmall quantity. 


Tur fame leatned cation; on 
being informed of the reſult of this 
experiment, ingeniouſly ſuggeſted, that 
the quantity of blood which I had taken 
away might perhaps be too little to make 
the experiment deciſive; for, as only 
one ounce of blood had been taken from 
each arm, all that blood might be ſup- 
poſed to have been contained in the veins 

themſelves; and as it was more pro- 
bable that the diſpoſition to ſize took 
place in the arteries, a larger quantity 
ſhould be taken away, in order to judge 
vrhether the blood in the arteries had not 
been changed by the veins of the arm being 
5 1 3 ſo 
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fo long compreſſed. The experiment 
was, therefore, repeated upon the ſame 
perſon, on the 7th of March, Mr. Field 
and Mr. Hendy aſſiſting me as before, 
and we obſerved as follows: 


EXPERIMENT XXXIlL 


THE blood from the arm firſt opened 
was in quantity about'ten drachms, had 
no ſize, but was late in being completely 
eoagulated. The pellicle firſt appeared 
on its ſurface fix minutes after opening 
the vein, and at the end of fifteen mi- 
nutes a conſiderable quantity of the blood 
was ſtill fluid; but in thirty-four mi- 
nutes it was completely coagulated. 
The ſerum did not begin to ooze out till 
at the end of fifty minutes. 

AFTER the other arm had been tied 
up an hour, the vein was opened; and 
about ten drachms of blood were received 
into the firſt cup; as much more into a 

| WS, _ _ koond; 
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ſecond; and about an ounce and an half 
upon a pewter plate; and about two / 
ounces and an half into a third cup (in 
all fix ounces and an half) and it was 

_ obſerved, that the blood in the third cup 
and that in the ſecond eoagulated in 
about twenty minutes, and the ſerum 
began to ooze out in twenty-five minutes 
after opening the vein; the blood on the 
plate was later in coagulating, and none 

of theſe portions of blood had the leaſt 
appearance of ſize. But the blood in the & 
firſt cup was conſiderably the lateſt in 3 
Jellying ; for at the end of twenty-hve _ 9 
minutes a large quantity was ſtill fluid 
under the pellicle, and even at the end 
of fifty minutes, the coagulation was in- 
complete. This blood ſeemed to have 
rather more ſize than that in the former 
experiment, but it was not collected at 
one part, but was diffuſed over the ſur- 
face, and appeared in ſpots not bigger 
than pins heads. 


EL I 
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ITE reſult therefore of this expert᷑- 
ment was ſimilar to the preceding. The 
ligature long continued produced a fize, 
but in ſmall quantity; and therefore it 
does not appear probable, that, when 
the ligature has been only a few minutes 
on the arm (as is the caſe in the ordinary 
manner of bleeding) it can deſerve to be 
taken into the account, when we judge 
of the diſeaſe, or of the indications of 
cure from the appearance of the ſize : 
eſpecially when 1t is conſidered, that the 
blood on which theſe experiments were 
made was very favourably circumſtanced 
for Dr. Simſon's opinion; that is, it was 
from a patient who ſeemed to be pletho- 
ric, by the blood which was firſt taken 
away not jellying in leſs than thirty, and 
thirty-four minutes, which is Tater than 
ordinary, as appears from what is ob- 
ſerved above, page the 40th; where we 
found, that the blood of people in health 


commonly Jellies i in ſeven or eight mi- 
nutes. 


As 
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As many of theſe experiments ſhew 
How eaſily the diſpoſition of the lymph 
to coagulate can be altered, even by 
Might changes, as it would ſeem, in the 
ſtate of the blood-veſſels, they help us 
to explain how it ſhould bappen, that 
the blood, in ſome diſeaſes, is found 
without this property of jellying 3 an 
inſtance of which is mentioned by Monſ. 
de Senac *; another was obſerved by 
the learned profeſſor Cullen; and a third 
I ſaw lately by the favour of Dr. Huck 
and the phyſicians of the Britiſh lying- in 
hoſpital, who, having bled a woman in 
a fever that came on ſoon after delivery, 
found her blood did not coagulate on 
being expoſed to the air, but appeared 
Hike a mixture of the red globules and 
ferum only, the globules having ſubſided 
to the bottom in the form of a powder. 
She died three days after, and, upon 
opening her, we found the blood had 
coagulated 3 in her veſſels after death, n 


# Traits au Com, Too, A. Pp. Ia et 
| W that 
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that a tough white polypus was formed 
in each auricle of the heart, one of 
which I have now by me. I examined 
the blood taken away before ſhe died, and 
found, on expoſing it properly to heat, 
that it did not coagulate ſooner than /e- 
rum commonly does, nor under 160 fo 
thar it is probable, that, at the time ſhe 
was bled, her blood either was without 
the coagulable lymph, or its properties 
were changed. 


_ AFTER a blow or contuſion, the blood 
now and then burſts from the veſſels into 
the cellular membrane, ſometimes form- 
ing an ecchymgſis, and ſometimes a tu- 
mor, and it is a queſtion, with ſome, 
whether ſuch blood coagulates or not; 
but that it coagulates in moſt of theſe 
caſes, is proved by opening ſuch tumors, 
Vet it has likewiſe been obſerved, that 

now and then theſe tumors have been at- 
_ tended with a fluctuation, and that, after 
ſome time, ad contents have been ab- 


ſorbed, | 
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ſorbed, and it has alſo been found, that, 
upon opening ſome of them, even ſeveral 
weeks after the accident, the blood was 
fluid. In ſuch caſes the blood had pro- 
bably undergone a change ſimilar to what 
was obſerved to take place in ſome of 
the preceding experiments, that is, the 
lymph had been deprived of its property 
of coagulating, in paſſing from the blood- 
veſſels into the tumor: a circumſtance, 
which, how remarkable ſoever it may 
appear, agrees with what we have above 
obſerved of the lymph, whoſe proper- 


ties ſeemed to vary with the ſtate of the 
blood-veſſels. 


big: CHAP: 


— 
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CHAP. V. 


8 a lai of the prin- 
cipal facts and concluſions that are 
mentioned in the preceding pages. 


HE ſeparation of the blood into 
craſſamentum and ſerum, in a 
given time, appears to be in proportion 
as the heat in which it ſtands is nearer 


to that of the human body. The heat 


in which the blood is kept ſhould there- 


fore be attended to, when we draw in- 
ferences from the proportions of theſe 


two parts. 


THz florid colour of the ſurface of 
the craſſamentum ſeems to be owing to 
the air. The: Yenque blood, in paſſing 

through 
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through the lungs, has a ſimilar change 
produced upon it, or becomes more florid 
by the time it gets into the arteries; and 
this florid colour is again loſt in paſſing 
from the ſmall arteries into the veins, 
eſpecially if. the perſon be in health. 
But ſometimes in diſeaſes it does not 


undergo this change, but comes florid 
out of the veins, 


NEUTRAL falts, on wile mixed with | 


te blood out of the body, make it more 


florid: they likewiſe, if uſed in great 
quantity, prevent its coagulation when 
expoſed to the air, and ſome of them 
allow the lymph to be precipitated, or to 
jelly on being diluted with water. But 
we are not to conclude from thence, that 
they would produce the ſame effects 
when uſed as medicines; for then they 
are only given in ſmall quantities, and 
may have their properties changed by 
the digeſtive organs, before they are 

mixed with the blood. And as they are 
| _— _ them cooling and ſedative, they 
7 | produce 
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produce nauſea and languor of the ſto- 

mach, and leſſen the force of the vaſcu- 
lar ſyſtem. And as the properties of the 
blood ſeem to depend on the action of the 
_ veſſels, theſe ſalts may thus, by affecting 
the veſſels, produce changes on the blood 
very different from what might have 
been ſuſpeRted, from obſerving what 
takes place when a large quantity of 
them 1s mixed with the blood out of the 


THE blood is not 8 0 do not 
mean thickened, for it is indeed thickened) 
by cold, but on the contrary, has its 
diſpoſition to coagulate leſſened, and 
even entirely taken off, if the expoſition 
to cold be long continued. When there- 
fore the blood in the baſon jellies, it is 
not the cold that produces this effect, 
nor is it the want of motion; for al- 
though the blood by being at reſt will 
jelly at laſt, yet it will not do it in the 

time "he coagulation takes place in the 
baſon; 
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baſon; which in the blood of healthy 
perſons is in ſeven or eight minutes after 
being received from the vein. The coa- 
gulation of the blood in the baſon is 
therefore probably owing to the air. 


WHEN the blood is at reſt in the body, 
it will at laſt coagulate merely for want 
of motion; but, this coagulation takes 
place with different appearances from 
that of the blood in a baſon, for it be- 
gins in ten or fifteen minutes, and is not 
completed in three or four hours; whilſt 
the blood of the ſame animal, taken out 
of the veins, and expoſed to air, will 
begin to jelly in three or four minutes, 
and will be ae ref jellied in ſeen « or 
eight. 


Tux effect that air has upon the blood 
is not immediate on its application, but 
takes place ſooner or later, in different 
| circumſtances of health; in ſome caſes 
the blood is coagulated in a few ſeconds 
2 | after 
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after it has been expoſed to the air, in 
others not in leſs than an hour and an 
half, or perhaps more, as appears from 


Experiment XIV. 


Tur inflammatory cruſt or ſize is not 
a new-formed ſubſtance, but is merely 
the coagulable lymph ſeparated from the 
reſt of the blood. This ſeparation ſeems 
to be occaſioned by the lymph's being 
attenuated, by which means the red 
particles ſoon ſettle to the bottom, and 
leave the ſurface of the blood tranſparent; 
and this tranſparent part being a mixture 
of the coagulable lymph and the ſerum, 
the former coagulates on its ſurface 
where, in contact with the air, and the 

diſpoſition to coagulate being likewiſe 

- diminiſhed, the blood remains a long 
time fluid, and thereby gives time for 
the pellicle formed on its ſurface to attract 
the reſt of the lymph, and to colle& it at 
the top, leaving the bottom of the cake 
n ſofter. The ſize there- 
foro 
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fore is thicker, and denſer, in proportion 
as the lymph 1s thinned, and is leſs diſs 
poſed to concrete. But it is not a certain 

ſign of inflammation, and does not ap- 


| pear to be the cauſe of that OG bus 
only its effect. 


Bur the moſt remarkable concluſion 
that theſe experiments have led to, is, 
that the properties of the blood depend 
on the ſtate of the blood-veſſels, or that 
they have a plaſtic power over it, ſo as 
to be able to change its properties in a 
very ſhort time. The novelty of this 
opinion, and the difficulty of conceiving 
how the veflels ſhould have ſo remarkable 
a power, has made ſome object to the 
concluſion, who had not well conſidered 
all the facts from which it was deduced. 
1 ſhall here therefore ſum up theſe 
facts. 


_ THAT the blood-veſſels, by their 
ſtronger or weaker action, can change N 
* 3 of the lymph, even in the 
tz hort 
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tort time ſpent in filling the different 
cups in bleeding, is firſt inferred from 
Experiment XIX. where the blood in 
the firſt cup had a ſize, whilſt that in the 


others had none. Now as this want of 


ſize in the laſt cups was owing to the 
lymph's having by this time become 
thicker, and to its being more diſpoſed 
to coagulate, and no other circumſtance 


being obſerved that could account for this 
alteration (for the difference in the ex- 
Polition to cold, or to air, even then, 


appeared inadequate to the effect, and 
are now proved to be ſo by Expe- 
riment XXXI.) I concluded, that 
it was entirely owing. to an altera- 
tion in the firength with which the 
veſſels acted upon the blood. And to 
this opinion I was led by the well- 
known fact, that bleeding weakens the 
body; and as bleeding, which weakens 
the body, had here removed the ſize, by 


. thickening the lymph, and by diſpoſing 
it more to coagulate, I thence inferred 


that 
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that it was by its weakening the body, 
or the action of the veſſels, that it had 
produced thoſe changes on the lymph. 
The conſideration of what takes place in 
inflammations confirmed me in this opi- 
nion; for in them the blood-veſſels are 
| known to act more ſtrongly, and it is 
proved above, that the lymph is pro- 
portionably thinned, and has its dif- 
poſition to coagulate proportionably di- 
miniſhed. WL 


Ay this opinion was further ſtrength- 
ened, by obſerving what occurs when an 
animal is bled to death, or when the 
veſſels are aQting with the loweſt degree 
of ſtrength ; for here it was found, that 
In proportion as the ſtrength of the ani- 
mal was reduced, the blood was more and 
more diſpofed to coagulate. > 

AND having thus obſerved the con- 
nection between the alterations in the 
lymph, and changes in the ftrength of 

FF the 


\ 
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4 the blood - veſſels, in theſe caſes, I next 
Altrnferred, there might be the ſame corre- 
ſpondence, even in others where the 
changes in the properties of the lymph 
1 | are more ſudden, as in Experiment 
| XXVII. where there was no fize in the 
firſt cup, but a thick one in the third; 
and even this caſe, when carefully exa- 
mined, confirmed the inference ; for the 
#8 blood-veſſels were found to be acting 
1 with different degrees of ſtrength, at the 
* very time that the lymph was found to 


c have different properties. And the 
[ | only difficulty that remained here, was 
| to explain how it ſhould happen, that 


the firſt cup, contrary to what in gene- 
ral takes place, ſhould have its blood 
coagulated in leſs time than the ſecond 
or third; and this I concluded was owing 
to ſome febrile cauſe, affecting or oppreſ- 
ſing the patient; in which concluſion I 
am confirmed by the fact admitted 
amongſt phyſicians, that the pulſe is 
** oppreſſed in inflammatory 

diſorders, 


hes 
= 
+Y 

» be 
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diſorders, and riſes in ſtrength in pro- 
LY porn as blood i is taken . ; 


' FRoM this concluſion I went further, 
and conjectured that even temporary ex- 
ertions of ſtrength in the blood-veſſels 
might alter the properties of the lymph; 
to which opinion I was led by having 
obſerved the blood ſizy in the caſe men- 
tioned in Experiment XX. where great 
weakneſs ſoon followed the evacuation; 
and likewiſe from having obſerved, that 
the ſtruggles of dying ſheep ſeemed to al- | 
ter the lymph: 


80 that upon the whole, the opinion 
agrees with all the appearances, and 
is ſupported by all the differences in 
ſtrength that occur in the various de- 
viations from the ſtandard of health: 
for when the veſſels act more ſtrongly 
than they do in health, the lymph is pro- 
portionably more thinned, and is leſs 
diſpoſed to concrete; and when the veſ⸗ 
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1 act more weakly than in health, 


then the lymph is proportionably thick- 


ened, and is more ready to concrete. Is 
it not therefore probable, that the dif- 


ferences we obſerve in the thickneſs or 
thinneſs of the lymph, and in its being 


more or leſs diſpoſed to eoagulate, are 


owing to theſe differences in the ſtrength 
of the blood-veſſels? For ſuch alterations 
in the ſtrength of the blood-veſſels are al- 
ways connected with thoſe. of the lymph, 
and we can obſerve no other circum- 
ſtance connected with thoſe changes of 


the lymph that can at all explain them. 


AND although it muſt be admitted, 
that it is very difficult to conceive 


how the blood-veſſels ſhould do this, 


yet I ſhould hope that ingenious men 
would not merely on that account reject 
my concluſion ; but would conſider, that 
as it is deduced from a number of ex- 
periments, as it agrees with all the 
ee, and as it leads to an ex- 
planation 


us Pagani; of the Blood. 1 37 


planation of many of hem which 
we cannot otherwiſe account for; it 
may be well founded although it be dif- 
ficult to be conceived. For there may be 
Powers in the animal œconomy that are 
not yet dreamt of in our philoſophy. 


Tus obſervation of the properties of 
the blood depending on the ſtate of che 
veſſels, beſides explaining many morbid 
appearances, leads to a further appli- 
cation; for we may thence be led to 
advance more rational and more certain 
rules for the treatment of hemorrhages. 
For as hemorrhages ſeem to be ſtop- 
ped, partly by a contraction of the 
bleeding orifices, and partly by the 
coagulation of the blood, and as the 
diſpoſition of the blood to coagulate is 
| increaſed by weakening the body, and 
likewiſe the contraction of the bleeding 
orifices is promoted by the ſame means, 
it is therefore evident, that the medicines 
to be uſed, ſhould be ſuch as cool the 

1 body, 


3 8 


8 
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body, and leſſen the force of the circula- 
tion; and experience teaches us, that 
ſuch are the moſt efficacious. 


II likewiſe ſhews, that all agitation of 
mind, and all bodily motion ſhould as 


much as poſſible be prevented; becauſe 


they increaſe the force of the circulation, 


and are thence unfavourable to the ſtop- 


ping of the hemorrhage. But that languor 
and faintneſs being favourable to the coa- 


gulation of the blood, and to the contrac- 
tion of the bleeding orifices, ſhould not 


be counteracted by ſtimulating medicines, 


but on the contrary ſhould be encouraged. 


And as evacuations weaken the body 


more. when they are ſudden, we fee a 
reaſon why blood-letting ſhould be ad- 
viſable in hemorrhages, and why a large 
orifice ſhould be preferable to a ſmall 
one, when we want to produce that lan- 


guor or faintneſs, or that weak action of 


the veſſels, ſo uſeful for the ſtopping of 


the hemorrhage. 


BEFORE 
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BEFORE we conclude, it may be 
added, that the practice here propoſed 
is far from being new or uncommon; 
but as ſome have recommended oppoſite 
methods, and both parties have ap- 
pealed to experience, where authority 
ſo equally balances authority, the young 
practitioner muſt be at a loſs which to 
follow, and for want of principles to 
direct his choice, may frequently adopt 
the worſt practice: witneſs the uſe 
of port-wine, and other ſtimulating 
aſtringents, which is ſo very common 
in moſt Pats of England. 
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CHAP. VI 


Of the Serum of the blood, and particu- 
larly of the milk-like Serum. 


"HE ſerum, when ſeparated from 
the craſſamentum, by letting the 
blood reſt in the baſon into which it is 
received, is. a fluid, apparently homo- 
geneous and tranſparent; of a yel- 
+  lowiſh colour, ſaltiſn to the taſte, in | 
conſiſtence thicker than water, and its 
ſpecific gravity, according to Dr. Jurin, 
1s to water as 1030 to 1000 “ 
1 
Philoſ. Tranſ. No. 361. 


Wurx 
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WHEN chemically examined the ſerum 

is found to conſiſt of a mucilaginous 
ſubſtance, which is diſſolved in a water 
that contains a ſmall quantity of neutral 
ſalts. The mucilaginous ſubſtance of 
the ſerum agrees with the coagulable 
lymph of the blood in being fixed or 
coagulated by heat; but the degree 
neceſſary for the coagulation of the 
ſerum is greater than that which is ne- 
ceſſary for fixing the lymph, for the 
lymph is coagulated by a heat between 
114 and 120+ degrees of Fahrenheit's 
thermometer; (ſee Experiment IX.) 
whilſt the /erum requires 160 to coagu- 
late it: (ſee Experiment X)) 


Bur the degree of heat neceſſary for 
their coagulation, is not the only cir- 
cumſtance in which the lymph differs 
from the mucilage of the /erum; they 
differ more remarkably. in the former 
coagulating when expoled to air, whilſt 
the ſerum undergoes no ſuch change. 5 

K 141 
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WHEN the ſerum is coagulated by 
heat, a watery fluid can be preſſed out 
of it; and this fluid the learned M. de 
Senac diſtinguiſhes by the name of 
ufer, | 

Turs ſeroſity contains the neutral 
ſalts of the blood, and although it has 
been expoſed to the heat of boiling wa- 
ter, yet it ſtill contains a part of the 
mucilaginous ſubſtance, which is com- 
bined with the water in ſuch a manner 
as not to be coagulated by the heat of 
boiling water, till a part of the water is 
evaporated by boiling; and then it coa- 
gulates and appears not very much un- 
like the mucus ſpit up from the aſpera 
arteria in a morning. ; 


Wurd the mucilaginous part of the 
ferum has been coagulated by heat, it 
cannot again be diſſolved in the Serolity, 5 

| except by putrefaction or by the addition 
. pf * chemical ſubſtance, and then 
it 
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it differs from what it was before, par- 
ticularly in its not being a 18 
heat. 


Bur if the /erum be expoſed to a leſs 
degree of heat than is required for its 
coagulation, for example, to that of 

1009, it is gradually inſpiſſated into a 
browniſh, ſolid maſs, and this maſs 
can readily be diſſolved again merely 
by the addition of water; and the ſerum 
ſeems to poſſeſs the ſame properties that 
it did before, particularly it-is capable of 

being coagulated by heat. But care muſt 
be taken not to add more water than it 

had loſt, for if more be added than 
was evaporated, it alters its properties of 

9 

In this n of being inſpiſ- 
ſated, and again rendered diffolxable 3 in 
water, the /erum agrees with the white 

col an egg f, but differs from the 9 


+ 8 See Newman's Chemily, Se, IX. | 
| . lable 
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lable lymph, which even when mixed 
with a neutral ſalt, (viz. true Glauber's 


ſalt) cannot be inſpiſſated, and a 
again without 3 


Ir freſh PAL be diluted with an equal 
quantity of water, and then expoſed to 
heat, it does not coagulate in that of 
1609, as when undiluted, nor even in 
the heat of boiling water, as I have 
lately obſerved, but it can now be boiled 
without immediately coagulating. And 
as the water evaporates, a pellicle is 
formed on the ſurface, which becomes 
thicker and thicker as the evaporation 
advances. This pellicle ſeems to be the 
1 mucilage coagulated, for it cannot again 
—_ . be diſſolved in water like the inſpiſſated 
+} Wr. | 


* 


Mil x, when boiled, has its mucilage 
or coagulable part ſeparated in like man- 
ner, in the form of a pellicle, in pro- 

portion as the evaporation takes place. 


7. | And 
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And both milk and ſerum, whether 
diluted or not, agree in being coagulated 
by rennet *, when expoſed to heat. So 
that milk ſeems to be made of the mu- 
cilaginous part of the ſerum, or is a 
diluted /erum, with the addition of an 
expreſſed oil, or with a ſaccharine ſub- 
| Nance inſtead of the neutral ſalts. 


Bur although there is an analogy 
between milk and diluted ſerum, in the 

circumſtance of coagulation, yet they 

differ in another; namely, diluted /erum 
can by a moderate heat be inſpiſſated 
without coagulating, or forming any 
pellicle on its ſurface, but if milk be 
expoſed to the ſame heat, it is not in- 
ſpiſſated fo completely; for a pellicle is 
formed on its ſurface, in proportion as 
the evaporation takes place, and this 
PRO ſeems to be as n caagu- 


Which is an infuſion of the 4th ſtomach or 
the — of a calf, 


lated 
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lated as if the milk had been expoſed ta 
a boiling heat; for it will not diſſolve 
again merely by adding water, as inſpiſ- 
ſated ſerum does. 


SERUM, therefore, by being diluted, 
comes near to milk in the circumſtance 
of its coagulation. But the coagulable 
lymph cannot, by any art yet diſcovered, 
be made exactly to reſemble ſerum. 


THE *mixture with neutral falts 
makes it indeed ſo far approach to the 
nature of ſerum, as not. to be coagulated 
by expoſition to the air; but it does not 
alter fo conſiderably its property of coa- 
gulating by heat, for the mixture with 
Glauber's falts (in Experiment VII.) 
coagulated at 125%; and, I believe, 
would coagulate in a heat of 123%, if long 
expoſed to it; whilſt the pure coagulable 
lymph is fixed between 1149 and 1202, 
and the ſerum not under 160 degrees of 
Fahrenheit 8 thermometer. 


4 
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Of the white Serum. 


| ALTHOUGH the ſerum of human blood 
be naturally tranſparent, and a little 
yellowiſh, yet it is frequently found to 
have the appearance of whey, and ſome- 
times to have white ſtreaks ſwimming 
on its ſurface like a cream, and now and 
then to be as white as milk, whilſt the 
coagulum is as red as uſual. In all theſe _ 
three caſes of whiteneſs, I have examined 
it in a microſcope with a pretty large 

magnifier, and have found it to contain a 
number of very ſmall globules, although 
naturally, when tranſparent, no globules 
can be obſerved in it, notwithſtanding 
what has been affirmed by ſome authors. 
Theſe globules differ from the red par- 
ticles (improperly called globules) in their 
ſize, which is much ſmaller; and like- 
wiſe in their ſhape, which is ſpherical, 
whilſt the red particles are flat. They 
agree more with the globules of milk. 
5 1 vue 


142 An experimental Tnquiry into 
I have compared them with thoſe of 
woman's milk, and have found, that in 
the milk the globules are of different 
ſizes, ſome being three or four times as 
large as others, and the ſmalleſt little 
more than juſt viſible, when viewed 
with a lens of of an inch focus, whilſt 
thoſe of the white /erum are more regu- 
tar, and are all of them about the ſize 
of the ſmalleſt globules of milk. Of 
this white ſerum I have met with the 
following inftances in books. In Tul- 
pius, one inſtance *, in Morgagni two 9, 
in the Philoſophical Tranſactions ſome 
inſtances Þ, in Sckenckius's Obſervations 
two caſes are related from other authors ||. 
I have likewiſe heard of the ſame ap- 
pearance having been obſerved by the 
learned Sir John Pringle, Dr. Pitcairn, 


* Tulp. Ob. |. 1. cap. 38. 
4+ Morgagni, Ep. xLIx. Art. 22. 

7 Philoſoph. Tranſact. Ne 100, and 442. 
I Sckenckij Obl. lib. 3. 


Dr. 


1 


the Properties of the Blood. 143 
Dr. Hunter, Dr. Watſon, Dr. Brom- 
field, Dr. Garthfhore, and Dr. Fother- 
gil of Northampton. And other in- 
ſtances have lately occurred to perſons. | 
of my acquaintance, who have favoured 
me with a ſhort account of them. 


MR. FRENCH, apothecary in St. Al- 
ban-Street, having informed me, that ge 
had ſome blood bye him, taken from a 
woman the day before, whoſe ſerum was 
as white as milk; he favoured me with 
a ſmall quantity of it for examination, 
and with it the following particulars of 
the caſe. Mary Rider, about twenty- 
« five years of age, of a freſh com- 
« plexion, and luſty, has not had her 
„ menſes for theſe ſeven months. She 
« diſcharges blood ſometimes by vomit- 
ing, and ſometimes by ſtool; com- 
« plains of a pain in her left ſide, and 


£6 


in her ſtomach : ſhe has an inclination 
* to eat, but when ſhe tries, ſhe ſoon 


„ after loathes her food. She com- 


6 * plains of great laſſitude and ſleepineſs; 
«©, her 
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« her pulſe is ninety-five ifi a minute. 


3 She. has been bled twelve times within 


&© theſe fix months, and every time the 


15 ſerum was as white as milk,” 


M. RoBER Ts0N, apothecary in Earl- 


Street, acquainted me, that © Mr. Her- 


bert, a publican, of about thirty-five 


4 years of age, and corpulent, had been 


* fubject to a bleeding at the noſe, to 
the piles, and to ſuch profuſe ſweats in 


< the night, as to be frequently obliged 


“ to change his ſhirt in the morning 


c before he got out of bed, but that, for 
& ſome time paſt, his ſweats had ceaſed. 


„That, on September the 23d, he was 
& ſeized with a bleeding at his noſe, 


„ which had been preceded by a pain in 
e his head for two or three days. That 
te his bleeding continued till he had loſt 
t© about two pounds of blood, and then 


e ſtopt;.and that the ſerum of his blood 
„ was as white as milk. That at ten 


& o'clock the ſame night, the hemorrhage 


de returned, and he loſt, a conſiderable 


quantity; 
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r quantity; nevertheleſs, it was thought 
“ proper to take ſixteen ounces of blood 
„ from his arm, during which evacua- 
* tion he fainted, but his bleeding at the 
e noſe ſtopt. That the /erum of this laſt 
ee blood was likewiſe very white. That 
con the 25th, in the morning, he again 
* complained of a pain in his head, and 
* about ten o'clock his noſe began to 
te bleed again; but the /erum now ap- 
5 peared no whiter than whey. That 
he continued to loſe blood during moſt 
« part of the night, ſo that it was ſup- 
e poſed he could not loſe leſs than two 
% or three pounds, the ſerum all this 
time being a little whitiſh, but ſo little, 
that the bottom of the veſſel in which 
ee it ſtood could now be ſeen through it. 
© That his bleeding returned repeatedly 
te till the third of October, when it 
« entirely ſtopt, the /erum having be- 
come more tranſparent n the 
66 laſt. 99 
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MR. EusrAcR, apothecary in ler- 
* myn-Street, ſent me a phial of white 
15 ſerum from one of his patients, by trade 
| a butcher. ©- This man,” he told me, 
© was tall, of a ſtrong make, a hard 
* drinker, ſubje& to puke every morn- 
ning, took little food, ſweated a good 
&« deal, but did not waſte in his fleſh. 
„ He was bled for a ſlight affhma to 
* which he was ſubject, and of which 
„% he had always been relieved by bleed- 
« ing. In other reſpects he was in a 
* good ſtate of health, ſo as to follow 
© his buſineſs without much inconve- 
% nience.” 


* 
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BESIDES theſe caſes, my friend Mr. 
Lambert, ſurgeon at Newcaſtle upon 
Tyne, told me, that he had a patient 
© ſome years ago with a violent rheu- 
% matic pain in his hip, whom he was 
ce obliged to bleed thrice, and every time 
ee his /erum was as white as milk, but 
7 the coagulum of its natural colour. 
Sa This 
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u This gentleman,” Mr. Lambert adds, 
10 was a free liver, of a full make, but 
„ rather muſcular than corpulent, and | 

te remarkable for being a en walker.“ 


Wren I firſt ſaw this unuſual colour 
of the ſerum, I was inclined to adopt 
the opinion of thoſe who have attempted: 
to explain it by the patient's being bled 
ſoon after a meal, or before the chyle 
was converted into blood. But after- 
wards, on conſidering the caſes above 
related, I found this could by no means 
be the cauſe, as none of theſe patients 
had taken a ſufficient quantity of food to 
occaſion this appearance; on the con- 
trary, moſt of them had a bad appetite, 
and had taken remarkably little food, 
and were ſubject to vomitings. I there- 
fore concluded it was owing to ſomething | 
_ elſe, and what nid me in this 
opinion, was an obſervation I had re- 
peatedly made in diſſecting geeſe, whoſe 


ſerum I had frequently ſeen white, whilſt | 
a 8 their 
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their chyle was tranſparent; although 
they had been killed only three or four 
hours after eating. And as the white- 
neſs, in all the caſes that I examined, was 
owing to a quantity of ſmall globules 
like thoſe of milk (which are known to be 
oily) I concluded that theſe in the human 
ferum, when white, were oily likewiſe, 
and recollecting to have read ſomewhere 
of an experiment by which butter had 
been got from ſuch human /erum, I tried, 
by agitating ſome of it a little diluted, to 
ſeparate its oil, or to churn it, but with- 
out ſucceſs, I then inſpiſſated ſome of 
it to dryneſs, and compared 1t with the 
natural ſerum of human blood prepared 
in the ſame way, and found it leſs tena- 
cious, and much more inflammable ; 
and when thus dried, its oil oozed out 
ſo much as to make the paper in which 
it was kept greaſy. Another portion of 
this white /erum being kept ſome days, - 
putrefied, and when putrid, it jellied as 
milk does when become ſour; but it 
differed 
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differed from milk, in being extremely 
fœtid. : 


Now, as the white globules appear 
from theſe experiments to be of an oily 
nature, and as it is improbable, from theſe 
patients having taken little food, and 
from the tranſparency of the chyle in 
birds, that this whiteneſs of the /erum 
ſhould be owing: to unaſſimulated chyle, 
accumulated in the blood-veſlels; we 
muſt therefore believe it to be owing to 
ſome other cauſe. And as we know there 
is a conſiderable quantity of oil laid up iu 
the cellular ſubſtance of animals, which is 
occaſionally re- abſorbed, is it not moſt 
probable that this curious appearance 
was, in the abovementioned caſes, owing 
to ſuch a re-abforption ? And as all theſe 
patients had ſymptoms of a plethora, and 
were relieved either by ſpontaneous he- 
morrhages, or by blood-letting, is it not 
probable, that, to whatever purpoſe the 


; pil 1 is applied in the body after it is re- 
15 3 abſorbed _ 
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abſorbed from the cellular membrane, in 
theſe patients it had been re- abſorbed 
faſter than it was applied, and by that 
means was accumulated in their blood- 
veſſels? This conjecture ſeems to be 
confirmed, from conſidering that in moſt 
of theſe caſes the people were inclined to 
 corpulency, and that two of them la- 


boured under a ſtoppage of a natural | 
evacuation = 


AnoTHER concluſion which theſe 
obſervations lead us to, is, that ſince 
the chyle of the birds which I diſſected 
was not white, but tranſparent, at what- 
ever time after eating it was examined, 


* Although it appears probable that the white · 
neſs of the ſerum in the above-mentioned caſes was 
not owing to the chyle, yet I would not conclude 
that the chyle does not in the human ſubject occa- 
ſionally colour the ſerum. We frequently obſerve. 
the ſerum of ſuch people as are bled a few hours 
after a meal, a little turbid, like whey, which I 
believe may be owipg to the chyle. But if the 
milk- like ſerum was occaſioned by a full meal, it is 
Ren v we ſould oftener fee it than we do, 

it 


» + » 
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it follows, that the fat (in theſe animals 
at leaſt) is not merely the oily part of 
the chyle or of the food; but is a new 
ſubſtance, or.a new combination of the 
principles or elements, which is made 
probably in the ſecretory organs of the 
adipoſe membrane: the form of oil be- 
ing made uſe of by Nature in preference 
to any other for the nutritious ſubſtance” 
of the body, from its being the leaſt 
liable to putrefaction, and from its con- 
taining the greateſt quantity of nouriſh- 
ment in the leaſt bulk. This circumſtance 
was clearly proved by my valuable and 

ingenious friend the late Dr. Stark, who, 
in a courſe of curious experiments, made 
by weighing himſelf after living for ſome 
time on different ſorts of food, diſcovered 
that a leſs quantity of ſuet was ſufficient 
to make up for the waſte of his body, 
than of any other ſort of ordinary food; 
and that, when compared with the lean' 
part of meat, its nutritive power was, at 
lealt, as three to one. 


L4 | way 
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I MAY here add another circumſtance 
that occurred to me when ] firſt thought 
on this ſubject, which is, that ſince we 
believe the oil, or animal fat, is re- ab- 
ſorbed from the adipoſe membrane to 
ſerve for nouriſhment to the body; and 
as ſome of the patients (whoſe caſes have 
been related above) could not take food, 
the re-abſorption therefore of this oil 
might not be ſo much the cauſe, as the 
effects of the diſorder under which they 
then laboured: or, in other words, that 
upon ſome defect in the digeſtive organs, 
the powers of nature drew from their 
magazines of oil .in the adipoſe mem- 
brane, a ſupply of that fluid then per- 
haps neceſſary for the ufe of the body, 
In order to clear up this point, I thought 
it would be axftatisfaftory experiment, to 
compare the /erum'of the blood of ani- 
mals at different periods after feeding 
them. For, if the re- abſorption of the 
oil was merely to make up for the want 
of other food, or, if the ſerum was white 
merely 


the Properties of the Blood. 153 
merely ſrom a greater quantity of oi 
being taken up in order to ſupply the 
wants of the body, then the ſerum ought 
to be whiteſt in the animal kept longeſt 
without food, or whoſe body was moſt 
in want. And as I had found that geeſe 
had very commonly this white ſerum, 
though their chyle was tranſparent, I 
choſe to make the experiment on them. 
I therefore took two of them that were - 

very hungry, and feeding both of them 

with oats, one I killed four hours after, 
when I knew a part of the oats were 
undigeſted; and upon examining the 
blood, I found the ſerum whitiſh, and 
full of ſmall globules; on its being ſuf- 
fered to ſtand a little time, the white 
part aſcended to the ſurface like a cream. 
The other was killed forty-eight hours 
after eating, when its ſtomach was found 
empty, and the ſerum of its blood quite 
tranſparent, and without any cream riſing 
to the ſurface, or any appearance of 
ſmall globules, when examined with the 
microſcope. Now, this experiment 

ſeemed 


* 
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ſeemed to me deciſive, and to point out 
clearly, that the whiteneſs of the ſerum 
was not occaſioned merely by the body 
being 1n want of food, and therefore, 
drawing the oil from its magazines; 
becauſe here the animal moſt in want of 
food had its ſerum leaſt white; but was 
occafioned by the fat's being re-abſorbed 
faſter than it was uſed (from its place 
being fupplied by the freſh chyle) and 
thence was accumulated in the blood- 
veſſels, ſo as to give whiteneſs to the 
Jerum. And from the ſame obſervation 
it likewiſe appears. probable, that the 
great re-abſorption, and the accumula- 
tion of the fat in the veſſels of the ple- ; 
thoric patients above-mentioned; was the 
cauſe of their want of appetite, and of 
their other complaints, and not the effeck 5 
of them. 


Mary not therefore a too great re-ab- 
ſorption of the fat, and its accumulation 
in the blood-veſſels, be now admitted as 
the cauſe of one ſpecies of a plethora? 

5 | AND 


* 
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AND may it not likewiſe be uſeful in 
ſome complaints of the ſtomach, to attend 
to the whiteneſs of the /erum ? For, al- 
though fat be a ſubſtance little liable to 
diſeaſe, yet it may perhaps be ſometimes 
ſo vitiated or may ſo incommode nature, 
that ſhe may be obliged to take it up from 
her magazines, and to uſe it, or to throw _ "7 
it out of the body. Whilſt this is doing, a 
ſickneſs. of the ſtomach, and want of ap- 
petite, may be indications of fulneſs; and 
therefore, inſtead of wanting remedies to 
ſtrengthen the ſtomach, may require 
bleeding, and other evacuations. 
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A P PE N D I * 
RELATING To 

THE DISCOVERY 
+ Oe OP n | 

LYMPHATIC SYSTEM 


IN BIRDS, FISH, AND THE ANIMALS 
CALLED AMPHIBIOUS. 


BEING 


A Vindication of the Aurnon- s Right 
to theſe Diſcoveries, in Oppoſition to 
the Claim of Dr. ALEXANDER 
Monro, Profeſſor of Anatomy in 
the Univerſity of Edinburgh. 


T0009 
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N account of the Lymphatic Syſ- 

tem in Birds, Fiſh, and Turtle, 
was given to the Public in the Philoſo- 
phical Tranſactions, vol. lviii. and lix. 
for which communications the Royal 
Society has ſince honoured me with their 
gold medal. Theſe diſcoveries Profeſſor 
Monro claimed, in a letter read before 
that moſt reſpectable body on the 19th 
of January 17693 and has ſince perſiſted 
in that claim, in a pamphlet called, K 
State of Facts, &c. printed at Edinburgh 
1770. Now, as both that letter and the 
pamphlet muſt of courſe have been ſeen 
by many who know not what can be 
urged againſt them, I think it but a duty 
I owe my own characder, . to lay before 


the 
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the Public the proofs I have collected of 
| their inſufficiency to procure Profeſſor 
Monro the credit of having anticipated 

me in thoſe diſcoveries; and, I hope, 
that although in doing this I ſhall treſ- 
paſs on the time and patience of the 
reader, yet it will be ſome excuſe for 
me, that I had endeavoured, as much as 
could be expected on my part, to ſettle 
the diſpute without n the Public 
with it. 


As Profeſſor Monro has, in this pam- 
phlet, not only endeavoured to vindicate 
his claim to theſe diſcoveries, but has 
likewiſe cenſured me on account of a 
paper on the emphyſema, it is neceſlary, 
before I come to the controverſy about 
the Lymphatics, that I ſhould relate what 
has paſſed between us on that occaſion. 


IN the third volume of the Medical 
Obſervations and Inquiries, is publiſhed 
a paper on the emphyſema, in which 1 
propoſed the pperation of the paracentefis 
| 6 e 


of the thorax, to let air out of the cavity 


of the cheſt; which air I endeavoured to 


ſhew was the cauſe of the worſt ſymp= 
_ toms attending that diſeaſe. Not long 
after this, I was informed that Dr. 
Monro had declared' publicly, he had 
mentioned that obſervation in his lecs 
tures, both at the time, and before 1 
attended them, which was in the winter 
1761, and complained, that I had omitted 
doing him juſtice in this particular. 


WaHEen I heard this, J made inquiries 
of ſome of his pupils, who I found had 
taken notes at his lectures, and by two 
of theſe gentlemen I was favoured with 

_ excerpts from their notes, which con- 
vinced me that he had anticipated me in 
propoſing that improvement. I then 
determined to let him know, that my 
omitting to. mention his name on that 
occaſion was entirely owing to my igno- 
rance of his claim, This I was the more 
deſirous of doing, from having heard 

M Wat 
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that he had exclaimed againſt me with 
ſome acrimony, on the ſuppoſition that 

I had got the hint from him, and was 
_ conſcious of it; which being far from the 
truth, I determined to ſhew him in what 
manner I had really made the obſerva- 
tion, and thereby ſtop his exclamations. 
J determined likewiſe to ſhew him that 
I was deſirous of giving him the credit 
of having had the idea before me, and 
thereby to prevent all diſpute about the 
matter. The following 1s a copy of the 
letter which I ſent him on that occaſion. 


S I R, 

BeiNG informed that you have pub- 
licly complained of me, © for having, 
“ in a paper printed in the third volume 
of the Medical Obſervations and In- 
% quiries, omitted doing you the juſtice 
of mentioning your having propoſed 
the operation there recommended, in 
the ſame circumſtances, long before ;* 
and as I am confident I deſerved not to 
be complained of on that account, I have 
ENS taken 


cc 


cc 


cc 
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taken this opportunity of ſtating the 
manner of my making the obſervation, 
and at the ſame time of letting you know, 
that fince I have learnt that you likewiſe 
had made it, I am willing to do you juſ- 
tice. The thought firſt occurred to me 
in reading Mr. Cheſton's Pathological 
Inquiries and Obſervations, in which he 
gives a caſe of the emphy/ema : this caſe 
is told in ſuch a manner, that I think it 


is hardly poſſible any unprejudiced per- 


ſon ſhould read it and not be convinced, 
as I was, that the cauſe of the principal 
ſymptoms was air in the cavity of the 
cheſt. Mr. Cheſton himſelf, in relating 
that caſe, came as near making the 
obſervation as poſſible T. From this 
hint I proſecuted the ſubject, as is 


+ I have fince been informed by Mr. Cheſton, 
that I had miſunderſtood his meaning, when I con- 
cluded that he explained the worſt ſymptoms of the 
emphyſema on different principles from what I have 
done, and that he meant to attribute them to air in 
the cheſt, and therefore, that the obſervation was 
ſufficiently made out in his paper; which ſee in his 
Pathological Inquiries and Obſervations, p. 7, and 8. 


"" 2. mentioned 


* 
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mentioned in that paper; and before I 
publiſhed it, I conſulted every author I 
could eaſily procure, who I thought was 
likely to treat of the ſubject. And I 
certainly ſhould have done juſtice to any 
that I found had anticipated me, and 
mould not have avoided the opportunity 
of doing you the ſame juſtice, But I 
knew not, at the time of that publica- | 
tion, that you had ever given the leaſt 
hint on that ſubject. About the middle 
of laſt ſummer I was told by a gentle- 
man from Edinburgh of your manner of 
treating me, at which I was not a little 
ſurprifed, as I was not conſcious of 
having given you the leaft cauſe of com- 
plaint. But having ſince learnt, from 
other gentlemen who attended your lec- 
tures before the time of my publiſhing 
that paper (and who, at my requeſt, 
conſulted their notes) that you had really 
mentioned it, I cannot now doubt that 
you had made the obſervation before 
me. At the ſame time I muſt aſſure you, 

that to o ſuppoſe I knew it at the time of 

| publiſhing 
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publiſhing that paper was doing me in- 
juſtice. Your accuſation, I preſume, is 
founded on the ſuppoſition of my having 
heard you deliver the obſervation at your 
lectures, when I had the pleaſure of at- 
tending them. But I do aſſure you, that 
if I ever heard the leaſt hint on that 
ſubject, either from you, or from any 
other perſon, I had not any remembrance 
of it at the time I wrote that paper. You 
are not, indeed, the only perſon who, 
as I now find, has anticipated me: the 
author of the Monthly Review for laſt 
June * ſays, he had long had the ſame 
idea, and that he mentioned it in his 
account of Mr, Cheſton's book. But 
of this too I aſſure you I was ignorant, 
when I wrote my paper. What muſt 


give farther conviction to any unpreju- 1 


diced perſon of my ignorance of your 
having made the obſervation, is this: I 
firſt mentioned it in a paper which I 
read to a private ſociety, in which were 


* See Monthly Review for June 1768, p. 446. 
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preſent many gentlemen that had at- 
| tended your lectures, and yet all theſe 
_ gentlemen expreſſed themſelves pleaſed 
with the obſervation, as new and inte- 
reſting, and not one of them gave the 
leaſt intimation of their having ever 
heard it before. And yet thoſe gentle- 
men are as likely to remember any ob- 
ſervation which tends to the improve- 


ment of phyſic or ſurgery, as any 1 
know. I ſhall mention their names, to 


_ . juſtify my good opinion of them; Drs. 


Stark, Parſons *, Saunders r, Pepys 2, 
and Ruſton F. The obſervation was 
likewiſe mentioned in another ſociety of 
young gentlemen, and alſo in a public 
hoſpital, where many, who had been 
your pupils, heard it, and yet no perſon 


 * Profeſſor of oy at Chriſt's-Church, Ox- 
ford. 


+ Phyſician to Guy's hoſpital. 
t Phyſician to the Middleſex hoſpital. 


| I Some of theſe gentlemen attended Dr. Monro's 
lectures about the ſame time with myſelf, the others 
ſince. 


ever 
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ever told me before I publiſhed that 
paper (which was almoſt a twelvemonth 
after I had firſt mentioned the ſubjeQ), 
that you or any other perſon had ever 
anticipated me. However, this I relate 
only to ſhew I was ignorant at that time 
of your having made the obſervation. 
But now I know that you had, I have 

not the leaſt unwillingneſs ' to acknow- 
| ledge it, and to do you juſtice in any 
future publication. - At the ſame time 
that 1 juſtify my own conduct, give me 
leave to ſay, that your manner of treat- 
ing me (if fairly repreſented) was not ſo 
civil as might” have been hoped for. 
When you complained of me, tis a pity « 
you had not likewiſe hinted there was a 
poſſibility of my being ignorant of your 
having had the idea. You might perhaps 
too without impropriety have hinted, 
that ſhould it come to my ears that you 
had anticipated me, I might poſſibly be 
capable of ſuch an exertion of candour as 
to acknowledge it. But, to have done 
with ſuppoſitions, this at leaſt I am fure 
"  "M & | — - 
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of, that though I may be as covetous of 
fame as moſt people, yet I am incapable 
of taking any | Es methods o 
acquiring it. 

I am, Sir &. 
Dec. 31, 1768, 


Ta1s letter, Profeſſor Monro could 

not but acknowledge, ** ſufficiently fatiſ- | 
„ fied him in having ſecured his title, as 
* the firſt who had propoſed that im- 
9 Provement. Vet ſo unfair an account 


does he give of it in his State of Facts, 


that he only ſays, 1 acknowledged, that 
I could not doubt he had made the ob- 
* ſervation before me; but the farther 
* particulars of it (he adds) it is needleſs 
* to trouble the reader with, ſince as 
% much as is neceſſary of theſe will be 
og ſufficiently underſtood, from his letter 
e in anſwer” to me, which, ſurely ! is 
not the caſe; for it no-where appears 
in his letter, that, beſides mentioning 
my conviction of his having anticipated 

* | me, 


« + 
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me, I had likewiſe promiſed to do him 
juſtice in a future publication. Nor does 
it appear in his letter, that I had in mine 
ſhewn how little probability there was 
of my having got the idea from him. 
Theſe the reader may perhaps think Pro- 
feſſor Monro ought to have declared, in 
juſtice to me. For what more could be 
expected of me, ſeeing I had by accident 
hit upon an obſervation, which, as it 
happened, he had made before, than to 


acknowledge the priority of his title, as 


ſoon as I knew it, and to put that letter 
into his hands by which he might al- 
ways be ſure of ſecuring to himſelf what 

was his due. But Profeſſor Monro ſays, 
it was unneceſſary to give a fuller ac- 
count of my letter, But why was it ſo? 
Not ſurely in juſtice to me, nor for the 
ſatisfaction of the reader. Nay, ſo 
far is Dr. Monro from doing me juſtice 
on this occaſion, that he even intimates 
I rejected tapping the cheſt with a frocar, 
becauſe it happened to be his method, as 


. 
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if the ſame was not the method recom- 
mended by many of the writers on the 
fubject of the paracentęſis of the thorax, 
for the cafes in which they adviſe that 
operation, to whoſe method I alluded, 
and not to his, which I then knew no- 
thing about. | 


NEXT, as to the diſcovery of the Lac- 
teals and Lymphatics in Birds, Fiſh, and 
the animals called Amphibious ; of theſe 
an account was laid before the Royal 
Society on December the 8th, 1768. I 
was preſent when it was read, and had 
_ afterwards ſome converſation on the ſub- 
ject with Dr. Donald Monro, who, as 


appears by the fequel, informed his 


brother, the Profeſſor, of what I had 
done. Not long after this, I again ſaw 
Dr. Donald at St. George's Hoſpital, 
and he then told me, that the Lympha- 
tics and La#teals in thoſe animals“ had 


* Meaning Birds and Fiſh. | 


been 
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been diſcovered by his brother eight years 
ago, as he now learnt by a letter from 
Edinburgh, a part of which letter he was 
to ſhew to every body, and which was 
already given to be read before the 


Royal Society. When I was informed : 


of this, I was aſtoniſhed, as I remem=- 
bered to have heard the Profeſſor, ſince 
that time, declare that they were not 
diſcovered. Beſides, I had a note taken 
from his lectures within two years of 
his making this claim, in which was a 
ſimilar acknowledgment . I was con- 
vinced therefore that he had no title to 
theſe diſcoveries. Upon which I laid 
before the Royal Society my reaſons for 
that conviction, in a letter to one f 
their ſecretaries. Of this letter I ſhall 


give the reader an account, but ſhall 


firſt lay before him a literal copy of Dr. 
Monro's claim. 


That note is now printed below, p. 960 


Copy 


* 
= & 
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ct 
tc 


Copy of Dr. Alexander Monro's claim, 
Oc. read before the Royal N 
Jon Ig, I 709. | 


« Apove four years ago (ſays he). J 
injected the lacteal veſſels of a turtle, 
or ſea-tortoiſe, with quickſilver, after 


« injecting the artery and vein with wax, 


vc 


* 


and have ſhewn this inſtance of the 
veſſels in the oviparous animals every 
year in my college, and had a draw- 
ing made of it two years ago by Dr. 
Palmer, a copy of which I have ſent 


incloſed, engraved by Donaldſon. 


« 1 LIKEWISE, eight years ago, men- 
tioned thoſe veſſels in Fowls and Fiſhes, 
which I had ſeen, but not injected.“ 


HERE then is an aſſertion about the 


veſſels which I had diſcovered, that is far 
from being equivocal. For here he 


affirms, 
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affirms, that he really had ſeen them 
eight years ago, nay, that he had even 

mentioned them to others. This letter 
too was ſent immediately after he heard 
that I had laid before the Society an ac- 
count of thoſe veſſels in Birds and Fiſn - 
It could not therefore be meant merely 
do inform the Society that, now ſeeing 
Mr. H. had diſcovered the Lacteals and 
Lymphatics in Birds and Fiſh, he like- 
wiſe had the pleaſure of ſhewing them 
that he (Dr. Monro) had diſcovered them 
in the turtle. This, I ſay, could not be 
his meaning ; for if it was, why did he 
ſend his letter ſo precipitately ? Why did 
he not ſend a deſcription of thoſe veſſels. 
In the turtle, in order to make his letter 
worthy their notice? And why did he 
ſay he had ſeen them in Birds and Fiſh ? 


The Society, he knew, wanted not his 


teſtimony to prove that Birds and Fiſh 
had them. What then could he mean 
by it, but to claim the diſcovery ? | 


* As he acknowledges, State of Facts, p. 4. 5 
10 | | As 


2 


— 
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As there could be no doubt that Pro- 
feſſor Monro meant this letter as a claim 
to theſe diſcoveries; neither. had I any 
doubt but I ſhould, for the reaſons above- 
mentioned, prove that he had no right 
to them. In order therefore to prevent 
the preudices that might ariſe againſt 
my papers, from his being believed to 
have anticipated me in theſe diſcoveries, 
I wrote a letter to one of the ſecretaries 
of the Royal Society, in which I firſt 
ſhewed, that I had ſeen the Lacteals of 
the turtle about a year before him, and 
then, when I came to ſpeak of thoſe 
veſſels in Birds and Fiſh, againſt the 
probability of Dr. Monro's having anti- 
. cipated me in theſe diſcoveries, I made 
uſe of the following arguments. 


1}, His not having, by his own con- 
feſſion , injected them, which he cer- 
tainly would have done, in order to 
complete the diſcovery. To which I 


In his claim; ſee above, p. 172. 


0 


obſerved 
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| obſerved he had the ſtrongeſt motive, both - 


from his knowing the importance of the 
ſubject, and from his having unfortu- | 
nately declared, in the 57th page of his 
Anatomical and Phyſiological Obſerva- 
tions, printed at Edinburgh, 1758,“ that, 
« after a conſiderable number of expe- 

« riments which he had made, he was 
« convinced, that neither Birds, Fiſhes, 
« nor oviparous animals in general had 

e either Lacteals or Lymphatic Veſlels.” 

After which declaration, I conceived it 
improbable he ſhould patiently wait 

eight years without injecting them, 
eſpecially as I had found it an eaſy mat- 
ter to inject them, when once they were 
diſcovered. And I added, the probability 
was, that if he had /cen thoſe veſſels, he 

would have haſtened to inject them, and 
to complete the diſcovery, were it only 
to prevent another perſon's doing it, and 
thereby acquiring the reputation of hav- 
ing done what he himſelf had in vain 
attempted by ſuch a conſiderable number 
of 
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of experiments as were ſufficient to con- 
Vince him, that ſuch veſlels exiſted not 
in thoſe animals. 


adh, I 841D, his claim to the diſcovery 
of thoſe veſſels, by affirming he had ſeen 
them eight years ago, was contradicted 
by public declarations made after that 
time; for he had, ſince, acknowledged 
in his lecxures, that he had fought for 
them in vain by a variety of experiments, 
And even ſo late as within theſe two 
years f, he declared likewiſe in his pub- 
lic lectures, that the Lymphatic Syſ- 
«< tem was ſuppoſed to take place only 
e in men and viviparous animals, and 


_ « by analogy in thoſe fiſhes placed by 


* Linnzus amongſt the mammalia, and 
c how far was their juſt extent (he ſaid) 
& was not certain, but that he had found 
them in ſome amphibious animals, as 
s in the turtle.” Theſe declarations, I 


+ My letter being dated Jan. 10, 1769. 


obſerved, 
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obſerved, were inconſiſtent with his Claim 
to the in 


Bksiprs uſing theſe arguments, T 
promiſed the Society I would hereafter 
produce unqueſtionable proofs of the 
invalidity of his claim, having by this 
time found, that the Doctor, fortunately 
for me, had expreſsly acknowledged in 
His lectures, that he had fought for them 
in vain, almoſt every year fince the 
time that he now pretends to have ſeen 
them. 0 


Dx. MoxRo being informed of theſe 
proceedings, ſent me his letter, dated 
June the 8th, which he has ſince printed 
in his State f Factt. But that letter 
appeared ſo confuſed, that I knew not 
what to make of it. Sometimes I thought 
it was meant to prove that he had diſ- 


covered thoſe veſlels, agreeably to his 


aſſertion read before the Royal Society: 
but this I ſoan after ſuſpected could not 


N be 
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be the caſe, becauſe, after relating all 

his facts and experiments, he concludes, 
not that he had diſcovered them, but only 
« that he had ſeen what he ſtrongly 
« fuſpefted to be lacteals in thoſe ani- 
« mals“ (viz. Birds) — And, that 
« (from preceding experiments) he was 
« perſuaded that Birds were provided 
«with lacteal veſſels, and confirmed in 
this opinion, by having injected them 
“ in one of the ſame oviparous claſs, 
4 the turtle f. Or, in other words, 
Dr. Monro Salmed a diſcovery, by 
telling the Royal Society that he had 
ſeen thoſe veſſels in Birds eight years 
ago, which he now proves, by ſhewing 
he had only ſuſpicions about them, and 
an opinion that Birds had WT. becauſe 
Turtles had them. 


DN 


\ 


Ar other times, I thought that poſ- 
bly, after finding what his pupils teſti- 


* State of Facts, p. 2 - 4 
77 Idid. p- 23- . 


| fied, 


APPENDIX 179 
fied, he might now be convinced he had 
imprudently claimed thoſe diſcoveries, 
and might intend this as a ſort of an ac- 
| knowledgment (tho? an aukward one) of 
my being the firſt who had ſeen thoſe 
veſſels. But the vindictive ſtile of his 
letter convinced me it was not meant as 
an apology 7, as likewiſe did the ftile of 
a ſhort note written on the cover of that 
letter, of which note the following is-a 
copy. 


To Mx. HewsoNn, &c. 
SIR, 8 
WHEN you have read the incloſed, 

you are very welcome to write ſuch re- 


marks on it, as to you, or to your friend 
Dr. Hr, or to any of has friends, 


I As for inſtance, where he talks „ of (his) 
«© making all the allowance I require for my natural, 
« or (ſays he) I ſhould — call it, unnatural 


s imbecility of memory.” This paſlage is altered 
in his State of Facts, p. 22. 


Ne  " „00 
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ſuch as Dr. —, &c. may ſeem pro- 
per; only when you have done, I think 
you ought to ſhew it to all thoſe ſocieties, 
phyſicians, and ſtudents to whom you 
have made free with my name; or, if 
this taſk ſhould not ſuit your diſpoſition, 
or be irkſome to you, after 'the great 
fatigue you have taken about me already, 
Pleaſe to let me know this, and I ſhall 
take that trouble on mylcit. 


1 am, Sir, &c. 
(Signed) ALEX. MoxkO. 


Edinburgh, June 24. 
1769. 


* 


Tunis hiked clearly not to be 4 e Nile 
of one who was ſenſible of his error, and 
was apologizing for it; and convinced 
me, that Profeſſor Monro intended that 
letter as a proof of his right to thoſe dif 
coveries. However, not to be poſitive 


1 
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chat I had hit upon his meaning, I deter- 
mined, before I laid any thing before 
the public, to aſk an explanation of that 
letter. For this purpoſe I wrote to him 
on the 15th of July, and defired him to 
tell me © whether he meant it as a 
e proof of his right to thoſe diſco- 
« yeries” or © whether he meant by 
« jt to give up to me the right to them.“ 
And as I had found him in that letter 
wandering from the ſubject, and inſtead 
of concluding that he really had ſeen 
thoſe veſſels, concluding only, that he 
had ſeen what he ſiypedfed to be the 
Lacteals in Birds And again, that 
he was perſuaded Birds were provided 
with thoſe veſſels - but no where ſaying, 
that he had ſeen what he knew or could 
prove to be their Lacteals, which alone 
could give him a right to the diſcovery; 
| therefore told him, © that to avoid for 
“the future all wandering from the 
ce ſubject, I ſhould ſtate the diſpute as 
it appeared to me;” and then I faid, 


that © it was he who began it, for, on 1 


Ng * han 
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< hearing that I had diſcovered the 
* Lymphatic Syſtem in the three claſſes 
„ of oviparous animals, he had ſent a 
« letter, which was -read before the 
© Royal Society, and was to be ſhewn 
© to every body. In this letter he 
„ afferted, that he had diſcovered the 
„ Lacteals in a Turtle about four years 
ago, and in Birds and Fiſh eight years 
«© ago; and that he even mentioned 
* theſe diſcoveries to others.“ Thele 
aſſertions (I added) were conftrued a 
claim to the diſcoveries I had made. 
With this letter I likewiſe ſent him a 
copy of mine, which had been read be- 
fore the Royal Society. By theſe means 
I thought I ſhould either keep him to the 
ſubject in queſtion, or, if he ſhould 
again wander, the reader would be con- 
vinced it was not my fault, but his own, 
that he now knew not what he had then 
* 


Tunis letter, however, had no effec, 
I therefore wrote to him again, hoping 
a 6 | he 


* 1 , ” 
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he might now be convinced that . his 
claim was ill founded, and might there- 
fore be induced to retract it, inſtead of 
obliging me to prove to the world its 
invalidity. The following is a copy of 


the letter which I en him on that OC= 
caſion: 


CY = we 
Ir is now above ſix weeks 905 1 
wrote to you, deſiring an explanation of 
your letter of the 8th of June. As you 
have not given me that explanation, I 
have now taken up the pen to inform 
you, that agreeably to your own deſire, 
and in order to juſtify my conduct to- 

wards you, I am commenting upon that 

letter which you ſent me. My comment 
would be more to the purpoſe, were I 

always ſure I underſtood you, but if 
that ſatisfaction ſhould ſtill be denied 
me, I muſt proceed as well as I can, and 
-I muſt fay, that if I ſhould miſtake your 
meaning, it will not be wilfully, ſince 
N4 you 


1 
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you might, by an anſwer, have cleared. 
up all ambiguity. I cannot help regret- 
ting, that this diſpute ſhould fubſiſt be- 
tween us, both on my own account, as 
I think it hard to have the trouble of 
proving my right to diſcoveries which 
are certainly my own, particularly as it 
takes up that time which I hoped to em- 
ploy to a better purpoſe; and I likewiſe 
regret it on yours, ſince, in order to 
maintain my right, I ſhall be under the 
neceſſity of producing ſome facts and 
teſtimonies, which, in my opinion, can- 
not but lead to concluſions very un- 
favorable to your reputation. And as I 
ſhould be ſorry that one of my firſt at- 
tempts to lay the foundation of my own 
character, ſhould be attended with cir- 
cumſtances which may hurt yours, and 
really wiſh to avoid it; I therefore ſtill 
hope that this diſpute may be ſettled in 
a more eaſy manner. You muſt, I think, 
be now convinced, that in claiming theſe 
diſcoveries you have injured me, and 
cannot be at a loſs to know what might 
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be expected from you on ack an occa- 
ſion. But if inſtead of doing me that 
juſtice which might be expected from a 
man of candour, you treat this letter 
likewiſe with ſilence, then juſtice to my- 
ſelf requires that I ſhould no longer 
delay producing ſuch proofs as I poſſeſs 
of your having no right to theſe diſco- 
yeries, and ſhewing them to the very 
reſpectable Society, to which I have pro- 
miſed them; or to ſuch phyſicians, flu» 

dents, &c. as may have heard of your 
claim; without. regretting much that 
thoſe meaſures which 1 take to maintain 
my right, may perhaps affect ſenſibly 
the character of a man, who having firſt 
injured me and afterwards had his error 
pointed out to him, was incapable of 
candidly acknowledging. . 


J am, Sir, &c. 
(Dated) 


Sept. 9, 1769. 1 „ 8 
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In anſwer to this letter, he ſent me 
one dated Sept. 30, in which, inſtead of 
anſwering my queſtions, he evades them, 
concludes as vaguely as in his former; 
and when he ſpeaks of his aſſertion read 
before the Royal Society, alters its ſenſe, 
qualifying the alteration with “ % the 
&« beſt of his recolleftion” denies he was 
miſtaken in claiming theſe diſcoveries. 
And, what is ſtill more remarkable, ac- 
cuſes me of having made concluſions 
injurious to him, © by arguments, weak, 
* znconclufrve, not real, but feigned.“ 


. IT was evident, from ſuch a letter, that 
he would not embrace the opportunity I 
offered him, and avoid a diſpute, by ac- 
knowledging his miſtake, and retracting 
his claim. I therefore no longer heſi- 
tated to print the proofs I had collected 
of his not having anticipated me; and 
though I had once intended to make ſome 
remarks on his letter of the 8th of June, 
as is mentioned above, yet I afterwards 
* | | determined 


* 
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determined to omit theſe, Bae the teſti- 
monies of his pupils alone ſufficiently 
proved that he had no right to thoſe diſ- 
coveries. By theſe means I reduced the 
publication to half a ſheet of paper: in 
which] firſt gave an account of his claim 
made, by. ſaying * he had ſeen thoſe 
« veſſels EIGHT years ago;” then I men- 
_ tioned, as arguments againſt its validity, 
that I had myſelf heard him ſince that 
time declare, „ he could not find thoſe 
« veſſels,” and that, beſides, I had a 
note taken at his lectures by a gentleman 
within two years of his making it, which 
contained a ſimilar declaration *, and 
afterwards 


Dr. Monro has miſinterpreted this paſſage. 
He ſuppoſes I meant that this note was taken two 
years before 1762, whereas I meant two years be- 
fore 1768, the time when he claimed theſe diſcove- 
_ ries, and when I wrote my letter to the ſecretary of 
the Royal Society. The note itſelf is printed 
5 above, page 176. | 1 


ry 


Dr. Monro has taken notice 4 another inaccu- 
raey, that is, where I had * He aſſerted that 


"IM 
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afterwards I ſaid that I had written to 
ſuch gentlemen as I knew had, as well 
as myſelf, attended his lectures within 
| theſe eight years, deſiring them to con- 
ſult their notes, and to let me know 
what Dr. Monro had ſaid as to the ex- 
| Mtence, or non- exiſtence, of the lacteals 
and lymphatics in theſe animals; with- 
out mentioning the diſpute between us, 
or any opinion'I had formed, that they 

might be unprejudiced to either party. 
And that ſuch of theſe gentlemen as had 
taken notes ſent me excerpts from them, 
which, as I had ſuſpected, agreed with 
what I had myſelf heard the Profeſſor 
lay upon that ſubject. 


TraT Dr. Hevoirth, phyſician at 
Cheſter, had ſent me the following paſ- 


* he had anticipated me in theſe diſcoveries ;” in- 
ſtead of ſaying * that he claimed them by aſſerting 
he had injected, &c.“ The former Dr. Monro- 

ſeems to allow to be what he meant, but not 
exatilly what he ſaid. It was therefore a ſmall 
accuracy. But his claim is now printed verbatim. 

dee above, . 
; ſage 
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| tage from the notes which he had * 


1 FowLs, and ſome Fiſh (ſays Dr. 
* Monro) have not laQeal veſſels that 
* that we can ſee; they have no con- 
« globate glands in the meſentery; per- 
„ haps they {the lacteals) don't run into 
each other, but into red veins, and 
„ hence never are fo large as to become 

* viſible.” 5 

« THis note,” adds Dr. Haygarth, 
« was taken in 1764, and if Dr. Monro 
had changed his ſentiments on this 
_< ſubjeCtin the year 1765, I ſhould cer- 
i tainly have taken notice of ſo remark- 
able a circumſtance.” 


THAT, fa Mer. Orred, ſurgeon at 
Cheſter, who attended Dr. Monro's lec- 
tures during the winter 1705-6, I had 
learnt, that Dr. Monro, when he ſpoke 
of the oy of a cock, declared: he 

40 never 


\ 
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e never ſaw, or obſerved any glandulo 
« vage, or lacteals, but had ſeen lym- 
% phatics in the neck, ending in the 
te jugular * 77 


THrarT, from ſome notes, ſaid. to be 
copied from thoſe taken by Dr. Taylor 
of Reading, in the winter 1765-6, I had 
procured the following excerpt; and Dr. 

Taylor, on being requeſted to confult 
his own copy, had 6 it was 


a 3 one. 
£7 5 


3 


4 


155 Tux tymphatic Stem (rn Dr, 
60 © Monro). i is ſaid to take place only in 
„ men, and viviparous animals, and 
1 from analogy in thoſe fiſhes placed by 
% Linnzus, under the claſs of Mam- 


ft may be neceſſary to mention here, that the 
diſpute between Dr. Monro and me is, who firſt 
diſcovered the lacteali of birds ? for as to the hmpha- 
ties in their necks, (mentioned in this gentleman's | 
pote,) theſe we both allow, were diſcovered by Ms. 
John Hunter about ten years ago, 


« maha : 
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6 3 


malia *: how far is their juſt extent 
* is not certain, but we have found 
< them in ſome amphibious animals, as 
« in the turtle f. 


« IT is ſaid that this ſyſtem is want- 
ing in oviparous animals; but this is 
not univerſally true; "i we men 
« tioned, that we found them in a 
« turtle, and they would probably be 
« found in other orders and genera, if 
“properly examined. But admitting 
that they are not demonſtrable there, 


ct 
ce 


cc 


In the excerpt it is amphibia; but it is evident 
from the ſenſe, and from comparing it with the 
other notes, that it ſhould be mammalia. 


+ As to the [aFeals of the turtle, there is no 
doubt but that Profeſſor Monro and myſelf have 
both diſcovered them. He, in the ſummer 1565; 
] before that time, viz. in the autumn 1763; when 
I took a ſhort deſcription of thoſe veſſels, which is 
publiſhed with my paper on the lymphatic ſyſtem 


in birds, in the 58th volume of the . 
TranſaQions. 


2 | Ss « it 
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tc it doth not follow that they are wants 
„ ing; for, perhaps, they may run 
0 only a e way, and terminate in red 
4c veins. 


— * 1 6 . 


Tuar Dr. Maddocks, phyſician to the 
London Hoſpital, had favoured me with 
the following excerpt from notes which 
he took at Dr. Monro's lectures, in the 
winter * 5-6. 


« LrMPHArics are found in vivi- 
Tex parous animals, and therefore, I pre- 
< ſame, in the whale, which is of this 
« kind. They are not to be found in 
% oviparous ones, fiſhes, nor the am- 
« phibia: this is the common doctrine. 
« 7 will not ſay how far they may be 
. found in fome birds, but I have found 
e them in ſome of the amphibious ani- 
% mals, as in the turtle, running along 
e the root of the meſentery.” 


: | Tur 


* 
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Taxr Mr. Hull, ſurgeon at Steven- 
age, had ſent me the following excerpt 
from his notes, taken about four years 


ago. 


© I NEVER could, to this day. (ſays 
995 . Monro) find a ſingle branch of 4 
« lacteal in the abdomen of fowls, nor 
„ any lacteals, or glands of the conglo- 
<« bate kind in the meſentery, notwith- 
0 ſtanding I have made experiments 
0 with that view very often. I kept 
« fowls twenty-four hours without food, 
6 then fed them with bread ſoaked i in 
a milk, and tinged it by turns with 
cc blue, madder, and ſaffron, and after- 
6 wards opened them at ſeveral different 
e times, in order to diſcover the laCteals, 
ee but all without ſucceſs. Yet, per- 
% haps, the lacteals may be in foyls, 
« though not demonſtrable.” This, 
adds Mr. Hull, I will anſwer for being 
verbatim, or nearly fo, as Dr. RY 


delivered it in the anatomical hall, at 
8 | 1 


* * 
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Edinburgh, on the * of nn, 
4 * vids et! > 

83 ( 1 a were Cal 
cient to ſhew how little right Dr. Monro 
had to theſe diſeoveries. Befides, I faid 
it was a ſtrong argument againſt. him, 
- that in the letter I had received (which 
he has printed in his State of Facts, 
P. 8.) he could not, after relating all his 
experiments and obfervations, conclude 
he had really ſeen thoſe veſſels as he had 
told the Royal Society; but in one place 
he fays, e that, from the preceding 
© experiments, &c. it is evident that he 
© had ſeen what he /i: yſpetted to be the 
« lacteals in birds.“ And in another, 
8. She he was himſelf perſuaded that 


* If the pi I will take the trouble of compar- 
ing this note with Dr. Monro's own account of his 
experiments, (State of Facts, p. 12.) he will be 
"fined _ — chis N muſt have | 
n ates * | ; x 8 | ; $ Y | woes 4 birds 


* „ r 
* = 


| 
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birds were provided with lacteal veſ- 
s ſels, and corifitmed in this opinion, by 


„having now injected them in one of the 
64 ſame ney * bon n we » 


sven Gault OTE ee eva- 
iow and never can be conſidered 'as 
_ proofs of his having diſcovered 'thoſe 
veſſels before I did, agreeably to his aſſer- 
tion read before the Royal Society, and 
| ſince repeated in his State of Facts. 


Tx half-ſheet of paper, cotitaining 
theſe arguments and teſtimonies againſt 
Dr. Monro, was printed Dec. 1, 1769, 
and was given to ſuch gentlemen of my 
acquaintance as had heard of his claim, 
and a copy of it was ſent to the Doctor. 
Upon receiving which, he publiſhed his 
tate of Facts; but, what is ſingular, he 


This argument was repeated in a note, to pre- 

vent Dr. Monro's writing; as if the diſpute be- 
_ tween us was, who firſt had ſuſpicions abaut theſe 
, inſtead of iv bo firſt diſcovertd them. 


Wy - has 
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has attempted his juſtification without 
taking proper notice of theſe teſtimonies 
againſt him; as if he could be juſtified 
whilſt they remain unanſwered. And in 
this State of Facts, in ſpite of thoſe teſ- 
timonies, he-repeats to us, © that long 
before 1762, he obſcrved blueiſh veſ- 
% ſels in the meſentery (of birds) which 
he judged to be lacteals, and had men- 
* ftianed as ſuch in his lectures. And 
again, “ that about the years 1759-60, 
„ he had ſeen collapſed blueiſh veſſels, 
© which he concluded lacteals, &c.” . 
What ſhall we fay of this? 


Nay, Dr. Monro has, upon this oc- 
caſion, even ventured another aſſertion, 
viz. “ that the notes of his pupils taken 
for three years before 1762, will be 
« found to prove, that he then taught 
the direct contrary? of what I have 
brought theſe teſtimonies to prove he has 


State of Facts, p. 4 + Ibid. p. 27. 


oo ig dtd ſince 


* 
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ſince taught 4. Now, ſurely this is very 
improbable; and Dr. Monro ſhould have 

adduced ſome teflimonies to prove it. 
But ſuppoſing. it were true, it would 
lead to a concluſion unfavourable to him. 
It would ſhew, that he muſt have miſled 
either the one ſct of gentlemen or the 
other; — for he ſays, he told the firſt he 

had ſeen the lacteals the laſt prove he 
has ſince taught them that he never could: — 

fee thole veſſels. * 


P uE reader, I fancy. by this time 

thinks with me, that Profeſſor Monro's 1 
claim deſerves no more of our attention. 
But, as he has printed ſome excerpts 
from his owN book of notes; with the 

parade of having them authenticated, as 
if they contained the diſcovery, notwith- 
ſtanding the. above-mentioned: proofs of 
his having acknowledged repeatedly ſince 
he wrote them, that he never could find? 


1 State of Facts, p. 26, in the note. 5 
O 3 | thoſe 
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thoſe veſſels, | I. ſhall next, therefore, 
_ fome remarks _— his notes. 


To begin with thoſe e to the 
turtle. He diſcovered its lacteals in the 
fummer 176 F. I had ſeen them before 
that time, viz. in the autumn 1763. 
Beſides, I have ſince injected and traced 
opt the whole ſyſtem *; he does not 
even pretend to have done fo: it is, 
: therefore, not difficult to determine, who 
was the firſt diſcoverer, and ah ns car- 
ried the e fartheſt. . 


Next, as to the lacteals 1 Fim. To 
prove that he had found thoſe veſſels 
eight years ago, he tells us, that in a 
note taken from the diſſection of a ſkate 
on April 24. 1760, he has ſaid, 1 He 
„% had diſcovered a whole ſyſtem of 


9 lacteals and lymphatic veſſels running 
towards the heart, on the left of, and 


See ne Pj rana 8 lix.... 


„% 1 
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above the vena portarum, and from 
„ theſe the auricle of the heart was 
blown up. They are proportionally | 
larger, but have fewer valves than in 
man f.“ Now, I Will take upon me 
to ſay, there is nothing in this note 
which proves whether he had inflated, 2 | 
lacteal or a vein. For what he ſays of 

the ſituation of. the . yeſlels, and of his 
blowing up the heart, i 18 equivocal: the 
only part of the note which appears to | 
characteriſe the lacteals, is in reality a 
miſtake; that is, where he ſays they have 
valves. But the laQteals on the meſentery 
of a ſkate have no valves, and injections 
paſs readily from the large to the ſmaller 
branches. And what is even more to 
the purpoſe, although it appears, from 
his calling what he ſaw lacteals and Iym- 
phatics, . that he had at that time ſome 
ſuſpicions about them, Yet I am per- 
ſuaded he has ſince changed his opinion; 
and this I think is evident, even from the 


+ See State of Facts, p. 12 by 
; —U— 4 manner 
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manner in which he ſpeaks of his expe · 
riments made the year after. For, ſays 
He, e I have diſſected this year (1761, 
ig ſummer) eight ſkates, and about a 

5 ike num mher of c cods and codlings, but. 
> LE 05 being able to obſerve by diſ- 
ye . eQzon, or to inflate any like to lacteal 
« or I7mphatic glands —1 find indeed 
« he adds), that blowing backwards in 
. the meſeraic veins, the inteſtines and 
« the cellular ſubſtance between their 
6 coats are inflated; but this is no direct 
% proof. of branches of red veins ab- 
9 ſorbing, as theſe, veins may be burſt, 
« or che air may. have firſt entered the 
41 arteries bag Now, this ſurely i is not. 
the language of a man. who had ſeen the | 
laQteals, but of one that was ſecking for 
them. Tad he found them, he certainly 
would have mentioned it in this note, 
but he avoids the ſubject entirely, and 
only fays he could not find the glands, 
thereb by eating us to pe that theſe 


CTR” diſſections 


", 
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diſſections were mage for the glands only, | 
after having diſcovered, the weſ/els : 
which is highly, improbable, Gnce, by 
his own confeſſion T, he did not inject | 
the veſſels, which he knows well enough 
is the beſt, way of determining whether 
the glands exiſt or not; and one experi- 
ment in this way would have been more 
ſatis factory than his, eight, or than cight 
hundred mage by 50 only 1 
to 


| + See his claim above, p. 172. 


1 If the reader ſhould happen not to be well-ac- 
quainted- with this part of anatomy, he may not 
ſee all the force of this, argument, which will be 
ſatisfactory to anatomiſts ; 3 for it, is a fact admitted 
amongſt them, that the meſenteric glands are placed 
only in the courſe of the laQeals, ſo that the lac- 
teals muſt; paſs. through theſe glands in their way to 
the heart, The readieſt method therefore of diſeo- 
vering the glands, after having ſeen the veſſels, is 
by injecting thoſe veſſels; for the injection, in its 
way to the heart, muſt diſtend the glands, and 
make even the ſmalleſt of them viſible. The veſſels 
feen by the Doctor ſeem to have been very large; 
can it be ſuppoſed then, if he had been convinced 
they were lacteals, that he would not have injected 

1 | | them, 


n 
* 8 
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had now 428 the Heats, k have alen * | 


his time with trying whether the red 
veins did the office of abſorption” for 
them, as he ſeems to have done by blow- 


| ihg into theſe veins. Nay, I will go 


farther, and will take upon me to fay, 
that it is probable he was in theſe laſt 
diſſections convinced he had been miſ- 
taken in what he took the year before 
for lacteals and lymphatics. This I think 
evident, both from the notes above- 


mentioned, and from his manner of 


treating the ſubject ſince that time. For, 
if he thought he had ſeen thoſe veſſels, 
he would doubtleſs have uſed this diſ- 
covery as an argument againſt abſorption ; 
by the common veins, as he has fince 
uſed that in the turtle. But it appears, 


from the notes of his pupils 7. ap even 


£25 


nw. and thus have determined whether Soni were 


glands or not, by one experiment, inſtead of tedi- 
guſly diſſecting ſixteen Fiſh ? 


7 See his pupils notes above, p. 189, &c. 
. from 
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from his own account of thoſe argu- 
ments f, that he has not done ſo. And 
again, had he thought he had diſco- 
vered thoſe veſſels, he would not have 
acknowledged i in his lectures ſince that 
time, that they were not yet known to 
exiſt J. He has therefore aggravated the 5 
impropriety of his conduct in claiming 
theſe diſcoveries, by the dilingenuity_. 
of ſending. * n as be of bis. 
claim. 


Axr D laſtly, as to the lateals i in birds; 
he tells us, „ that, in 1758, he re- 
H marked a veſſel making an arch on 
« the meſentery of a cock, which at 
= firſt he believed to be a trunk receiving 
« the laQteals, but not being able to in- 
« ject it on trial, be conjectured to be 
« rather a nerve,” And afterwards, 
in April 1759 « he obſerved in a cock 


* See State of Fach, p. 8 


7 See the notes of his pupils above, p. 189. | 
1 —— « whas 
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* what looked. like lacteal veſſels col- 
“ lapſed, of a blueiſh colour, which 
«© ſeemed to terminate at the back-bone,, 
„ &£c.—Theſe he ſhewed to the ſtu- 
« dents,” And again, after relating 
the manner of making his experiments 
upon no leſs than twelve cocks , he 
tells us, that in 17 61 he obſerved, in 
4 che interſtices of the great arches of the 
<& red meſenteric veſſels, a pellucid net- 
« work, ſome part of which ſeems to be 
e compoſed of branches ſent from a 
large nerve, running parallel with the 
„ inteſtines, and nearer to them than 
where the trunk of the meſenteric 
artery ſends off its large branches; 
, but although (ſays he) I ſuſpect 
«. Hrongiy there are here too numerous 
lacteals, and I even obſerve very ſmall 
„% knots, which I take to be analogous 


* The experiments were made by feeding theſe 
birds with oatmeal and madder, oatmeal and rhu- 
barb, &c. See State of Facts, p. 12. 


0 to 
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« to our meſenberle glands, yer T have 


not obſerved the above- mentioned 
kinds of food to make any odds in their 
appearance *, &c.“ And again, after 
a variety of other experiments, he ſays, 
“he could not obſerve more than above 
« deſcribed.” Now, what is there in 
_ theſe notes that can entitle Kim to the 
diſcovery of the lacteals in birds ? Can 
his ſeeing a blue plexus on the meſetitery, 
which at firſt indeed he ſuſpected to be 
lymphatic, but afterwards to be nervous, 

and a part of which, he acknowledges, 
was in his laſt experiments found to be 

made of nerves, entitle him to it? or 
can his diſcovery of theſe ſmall knots, 
which he takes to be analogons to our 
glands, entitle him to it? Certainly not. 
Birds have no lymphatic glands on their 
meſenteries, as I have ſhewn FT: Is it 
not therefore plain, from theſe notes 


% 


* State of Facts, p 


t Philoſoph. — vol. Iviii.- art. 34. | 
themſelves, 
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- themſelves, that he had not diſcovered 
the lacteals in birds? Has he not re- | 
Peatediy ſince that time acknowledged 
this in his lectures? What ſhall we 
ſay then to his aſſerting that he had ſeen 
them eight years ago, and his laying 
before a reſpectable Society, and deſiring 
his brother to propagate ſuch an aſſer- 
tion? Or what ſhall we ſay to his per- 
ſiſting in it, or above all to his telling 
us, in his. laſt publication (p. 26.) . that 
“in theſe notes the reader will find the 
_ «© appearance of. theſe veſſels after death 
927 ara deſcribed er | 


Arran theſe: acts follow fone * 
to prove chat he had argued in favour of 
. the probability c of the exiſtence of Gam 


* ele 8 p. PR 


| „ 
| theſe notes, and then judge of the propriety of Dr. 
Monro's affirming they really contain a deſcription 
of thoſe veſſels, when he has himſelf put it in the 


power of the reader to obſerve the contrary. 
veſſels 


. 
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veſſels in Birds and Fiſh; and a conchy- 
ſion that he had ſuppoſed frogs migbt 
have them; and his ſuſpicions that Birds 
might have: them—And his perſuaſions 
that they muſt have them (not becauſe he 
Bad ſee en them, but ) becauſe turtles had 
them. Which are nothing to the pur- 
Pole, and ought never to have induced 
him to claim the diſcovery, or to fay he 
(actually) had ſeen them. I cannot 
therefore think it worth while to take a =_y 
farther notice of here G6uclali6iis.” 


5 $07, heyy 


Ir i is 2 Tee de Mt Dr. 
Monro could perſuade” himſelf” he had 
any original merit even in entertaining 
ſuch Juſpicions and opinions! More than 
one writer had ſuſpected thoſe animals 
had them, and that they themſelves had 
ſeen ſomething like them; for a proof 
of which the reader need look no farther 
than Dr. Haller's Elem. P/. But, 

as thoſe writers had A. no proof of 


TM Lib, ii. Sec. 4. & Lib, viv. „ SQ, 2. : 
. their 


1 
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weir Having diſcovered them, their ly 
Piciotts and ep mans paſt for nothing. 


PROFESSOR s Monro, not fatisfied with 
| elaiming theſe diſcoveries, has even gone 
farther ; he has intimated, in ſome parts 
of his book, that I might have learnt 


them; or a part of them, from him. 


As in page 4, where he ſpeaks of my 
giving an account of theſe veſlels en- 
© tirely as my own diſcovery,” this in 
page 6. he calls broaching another 
äſubject with him; and complains of 
me © for paſſing in ſilence what I might 
% have heard him obſerve concerning it 
4 when [ attended his lectures.“ How 
Profeſſor Monro could pretend that I had 
| learnt any thing from him on this ſub- 
ject, that ought not for his fake to be 
paſſed in ſilence, is aſtoniſhing. What 
could I learn from one who has repeat- 
edly ſince that time acknowledged he 
never ſaw theſe veſſels; that they might 
be too ſhort to become viſible; and who, 


at 
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at the time I attended his lectures, ſaid, 
he could not find them, as I have al- 
ready declared. But, as my teſtimony 
will have more weight with the reader, 
when corroborated with that of a gen- 
tleman unconcerned in the diſpute, 1 
mall next add a copy of ſome notes 
taken by Dr. Morgan, now profeſſor 
of medicine in Philadelphia, who at- 
| tended Dr. Monro's lectures at the ſame 
time with myſelf, and Who, at my re- 
queſt, ſent me the following excerpt, 
taken at his lecture upon the queſtion, 
re the common veins abſorb or 
hot 


0 Most authors (ſays Dr. Monro) 
ce concurring in opinion, that fowls 
ee were deſtitute of lymphatics, and not 
8 being able to diſcover them myſelf, 1 
was led to be of their opinion. I have 
« already obſerved, that where conglo- 
e bate glands are found, there are. 
” lywphatics and the converſe of this 

V 


1 
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A propoſition, namely, where there is 
no conglobate gland, there are no 


„ Iymphatics, And there being no con- 


„ plobate glands to be ſeen in the 


« meſentery of fowls, nor in fiſhes, I 


(e judged theſe animals to be deſtitute of 


& tymphatics; but Mr. John Hunter 


£ having diſcovered conglobate glands 


«* in the neck of a ſwan, put me on fur- 
ce ther ſearch, and I then found them 
« plainly in common fowls, but never 


& could find any lactealt in their meſen- 


« tery, though experiments were tried 
% by means of coloured tinctures of va- 
ec rzous forts, as of rhubarb, &c.“ 


FROM this excerpt it is evident, that 
Profeſſor Monro, when I attended his 
lectures, taught, as he has ſince done, 


that what he knew of the lymphatics he 


learned from Mr. Hunter, and as to the 
lacteals he could not find them; and this 
was in the ſpring 1762, the very year 
after the time when, according to his 

; letter 
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letter read before the Royal Society, he 
ſhould have ſeen theſe veſſels, and men- 
tioned them in his lectures: and finally, 


to complete the whole, he now complains 
of me for paſſing in ſilence what IL might 


then have heard him obſerve concerning 


a chem. 


Thus have I endeavoured to obviate 
the arguments in Dr. Monro's publica- 
tion, and the reader muſt now, I think, 
ſee clearly, not only the impropriety of 
the Doctor's aſſerting his right to theſe 
diſcoveries, but the ſtill greater im- 
propriety of his n in that aſ- 
ſertion. 


BESIDES claiming theſe diſcoveries, 
Dr. Monro has, in his letters on the 
ſubject, treated me in a manner which 1 
cannot paſs ' unnoticed—Thus, he firſt 
gives the name of miſinterpretation to 
my concluding from the notes of his 

+ pupils, 


A 


- 
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pupils, that he had not ſeen “ what - 


e he believed” the lacteals, and then 
adds: 


„ SHOULD we even ſuppoſe the above 


& 
cc 


ec 


1 


miſinterpretation venial, what muſt 
the reader think, when he is told, 
you was informed that a gentleman, 
who had attended my lectures two 
years at leaſt before 1 injected the 
lacteals of a turtle, that is, nearly 
about the time you did, declared he 
heard me then ſpeak of having ſeen 
the lafteals in fowls; and yet that 
you continued to vent this injurious 
ſuppoſition ? That is, you muſt have 
ſunk this material information, ſince 
it overturned the whole purport of 
your ſtory * 5 


Now, here is an accuſation, which, 


were it true, would fall heavy upon me. 


* Sec his State of F 285, p. 23. | 
But 
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But the caſe is this; ; I had indeed heard 
that a gentleman, who attended Profeſ- 
for Monro's lectures about the time I did, 
had declared he then underſtood the Pro- 
feſſor had feen the Iymphatics in Birds. 
And Dr. Donald Monro, when I faw 
him at St. George's Hoſpital, aſked me, 
if 1 had not heard that this gentleman 
(mentioning his name, viz. Dr. James 
Blair, then in London, now in Virginia) 
had ſaid, that the Profeſſor had then 
mentioned his having ſeen the /ateals 
in Birds. I anſwered Dr. Donald, that 
I had heard ſomething of the matter, but 
could conclude nothing from it (or to 
that effect). The reaſon was this; I 
knew from the teſtimony of my own 
memory, that the Profeſſor had then 
acknowledged the contrary of his ever 
having ſeen the lacteals f. I knew the 
fame from the teſtimpny of Frame 


- + Dr. Morgan's note proves he did ſo, ſee above, 
| Page 209. 
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who had attended his lectures ſince. } 
therefore concluded that this gentleman | 
had confounded his ſaying he had ſeen 
the [ymphatics, with his ſaying he had 
ſeen the laclealt, which I thought might 
eaſily happen, as I never knew him take 
any notes. And upon receiving the 
Profeſſor's letter, I wrote to Dr. Blair, 
and in his anſwer he 5 
i although he had, indeed, for 
“ ſeveral years, been under a general 
« perſuaſion that Dr. Monro had ſeen | 
te the /afteals or Iymphatics in fowls, 
„ yet he had no note on the ſubject, and 
a very confuſed remembrance of what 
© be kad heard” 
SIMILAR to this accuſation is the 
greater part of a letter which I received 
. from Dr. Monro, in anſwer to two of 
mine. This letter is dated Sept. 30, 
1769. The Doctor has not printed it, 
but 1 beg leave to take a little notice 
of it. . 
Hg 


o ; 


en 
Hr begins it by altering the fenſe of 
his aſſertion read before the Royal So- 
ciety, by the introducing the word be- 
lieved, making it rather a doubtful than 
a poſitive aſſertion. He has done the 
the ſame in the beginning of his State of 
Facts, qualifying the alteration, by ad- 
ding, * to the beſt of his recollection, 
& and that he had not kept a copy of his 
« letter, not ſuppoſing it material to do 
4e fo *,” But ſurely this was not ſuf- 
ficiently qualifying it. If he did not 
know exactly what he had then aflerted, 
why, before he defended it, did he not 
aſk a copy from his brother, who, . moſt 
probably, would keep it, in order to 
hero it to every body; or ſolicit that 
favour from the ſecretaries of the Royal 
Society where it was read, who, he 
might be ſure, had preſerved it, as they 
do every paper that is laid before the 
Society. And again, if he was not ſure 


* See State of Facts, p. 5. | 
T 4 W 
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of i its contents, how could he now ven- 
ture, in his State of Facts, poſt ſtively ta 
inſiſt, in oppoſition to what I had de- 
clared, « that his firſt and laſt aſſertions 
e were exactly the ſame * =o 
leaſt was incxcuſable. 


Nux x, he repeats his vague inferences 
as in his letter of the 8th of June, © that 
he had ſeen what he fu uſpectgd to be 
« thoſe veſſels, &c.“ and afterwards, 
when he comes to ſpeak of the conclu- 
ſions concerning his claim, which I made 
in my letter read before the Royal So- 
eiety, he ſays, “ That he was almoſt 
« aſhamed, on my account, to add a 
* plain corollary, that I muſt or might 
have been conſcious, that the injurious. 
e concluſion with reſpect to him, which 
I was labouring to impreſs on the 
8 members of a reſpeQable Society, was 
Ml drawn from arguments that were 
te weak, inconcluſive, not real, but 


40 


# State of Fas, p. 26, in the note. 


40 keißneg D 
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_& feigned *.“ Afterwards he tells me, 
chat he is glad, on my account as well 
* as his own, that I am at laſt really 
„ aſhamed of my letter,” And he then 
. finiſhes with the following paſſage; 
* Another unhappy miſtake of yours 
“ (ſays he) is, that you ſhould not have 
| © Enown, or rather perhaps misfortune 


* of yours, ſince you don't ſeem to have 
© known ſo much, that vou ſhould not 


* have been told, that your preſuming 
© to draw the N ol concluſion concern- 


* ing any perſon who had the ſmalleſt 


„ pretence to character, without pro- 
* ducing proof and abſolute certainty of 


* its being true, was what you never 
could be able to juſtify to any W f 


6c man. 99 


Now, when it is conſidered that Pr. 


Monro obliged me to act in the manner 
J have done, in order to ſecure my 


. The concluſions alluded to in theſe paſſages 


s +4 


are printed aboye, P. 1757 and 170. 


right, 
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right, do not theſe paſſages appear very 
extraordinary? —— But the reader, I 
believe, will excuſe my not dwelling 
upon them. I ſhall. therefore only add, 
that the proofs on which my concluſions 

were founded, being now laid before 
the public, to their judgment I willingly 
ſubmit them, and that, with reſpect to 


Dr. Monro, I have nothing more to ſay, ” 


than that I hope, for his ſake as well at 


5 own, to ſee no more of his claims, 


his afertions, and his concluſe ons. 


THE END. 


E RR ATA. 


* 


P. 92, in the note, or Experiment 31, read ; EY 
ment 32. FP. 98, in the note, for in read of, | 
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PR 0 POS A L 8 
FOR A COURSE OP- 
Anatomical and Chirurgical Lectures; 


By WILLIAM HEWSON, F. R. S. 


In this C 0 UR SE it is propoſed, 


Firſt, To explain the Structure and 
Functions of the ſeveral Parts of the 
Human Body. 


Secondly, To apply this Kai to 
the Cure of Diſeaſes, particularly ſuch 
as require manual Operation; and to 
ſhew the various Operations of Sur- 
gery, and the Manner of applying 
| Bandages, 


Thirdly, To examine the Structure of 


the impregnated Uterus, and its Con- | 
tents; in order to facilitate the Study = 
of Midwifery. | i 


TT Fourthly, 1 F 


* 


* 
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" Fourthly, To compare the Structure of ' 
the Human Body with thoſe of Qua- 
drupeds, Birds, Fiſh, and InſeQs. 


% 


The Whole to be comprehended in about 
an Hundred Lectures, which may be 
Miended on the lollowing Term : 


For the Firſt Courſe, 3 8 
The Second, 3 Guineas. 


. 


x The Third, 2 Guineas. 
| The ] Fourth, 2 Guineas,' 
The Fifth, 1 Guinea, | 


After which each Gentleman may attend 
the Lectures as long as heOpleaſes 
without additional Expence: Or, for 
Ten Guimeas paid at Once, each Gen- 
dleman 11 have the ſame Privilege. 
The Art of D iſefting, Injefting, and 
making Anatomical Preparations will 
be taught on the in Condi» 
ons: : 


= 


. . Ne For 


13 
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For Ten 3 paid at Once, ech Stu- 
dent may have a Right to attend the 


Diſſecting- Room as long as he pleaſes; 


and to be taught the various Arts of 


Injecting, and making Anatomical 
Preparations, i for the — 
de uſes. 


Or, for Six Guineas, any One may have 


- that Privilege for Three Months. 


But ſuch as chuſe only to attend a ſhort 
Time, may diſſect a ſingle Subject for 
Two Guineas, and may have any Part 

of it injected at a moderate Expence. 


Thoſe who are defirous of merely viſit- 


ing the Diſſections without operating 


themſelves, may have that Privilege 


for half the Sum that is paid by thoſe 
who diſſect, or may be perpetual Vi- 


ſitors for Five Guineas ; and for Three 
Guineas may attend the Diſſecting- 
Room for Three Months. 0 


For Twenty Guineas paid at Once, each 
Gentleman will os es a Right to at- 
tend 


i 


Fg 


tend; the- en and Diſſe ions a as 
long as be pleaſes; and ſuch, beſides 
being taught the Arts of Diſſecting 
and Injecting, may, at the Beginning 
of the Summer, have an Opportunity 
of applying the Bandages: upon a 
Machine, and of copying them if they 
think proper; and likewiſe of per- 
forming the Chirurgical Operations. 


And as there are many Gentlemen who, 


although they do not belong to the 


Faculty. yet would wiſh to attend 
' Anatomical Lectures occaſionally, in 
order to acquire a Knowledge of the 
Animal OEconomy, ſuch may be ad- 


mitted every Year to the Lectures, at 
all Times, for Five Guineas, 


Gentlemen who have already ſtudied 


Anatomy, are ſettled in London, and 
do not chuſe to go through a Courſe 
regularly, but only to attend the Lec- 


' tures occaſionally, may likewiſe be- 
come perpetual Hearers for Five 


Guineas. 
1 Such 


e 


8 och 6 Giademen, as. hath, alraidy. hho 


ſcribed to One or Two Courſes of the _ 
Lectures given by Dr. Hunter and Mr. 
Hewſon in Partnerſhip, may be ad- 
mitted on the ſame Terms as if they 
had ſubſcribed to Mr. Hewſon ſingly. 
And thoſe who have already ſubſcribed 8 
for Four Courſes, given during the 
Partnerſhip, ſhall be conſidered as 
having a perpetual Right to Mr. Hew- 
ſon's Lectures, and their Viſits a 
a particular Honour. | 


Two Courſes will be given =. doing the 
Winter Seaſon, the One to begin about 
the Firſt of October, and to be finiſhed 
about the Middle of January; the 
Second to begin about the latter End 
of January, and to be finiſhed before 
the Middle of May. 


A Syllabus of the Courſe will be given 
to each Subſcriber, that he may at all 
Times know what is the TING of 
the Lecture. 


